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A.   TERRESTRIAL   VERTEBRATES 


UTAH  STATE  DIVISION 

of 
WILDLIFE  RESOURCES 


BAND-TAILED  PIGEON  REPORT 


Volume  U-5 


For  the  period  June,  1975  through  May,  1976 


Prepared  by 
DARRELL  H.  NISH 
Upland  Game  Supervisor 


A.  GENERAL 

Utah's  segment  of  the  Four  Corners  Cooperative  Band-tailed  Pigeon 
Investigation  was  concluded  in  1972.   Ongoing  activities  in  1975 
included  trapping  and  banding  and  the  hunting  season.   The  season 
was  held  in  Grand,  San  Juan,  Iron,  Kane  and  Washington  counties 
from  September  1-30  with  a  daily  bag  limit  of  5  pigeons  and  a 
possession  limit  of  10.   Free  permits  were  required  of  all  hunters. 

B.  HARVEST 

Hunter  participation  decreased  from  1974.   Only  96  sportsmen  obtained 
permits  of  which  54  reported  hunting  pigeons.   This  compares  to  106 
permittees  and  63  hunters  afield  in  1974. 

During  1975,  116  pigeons  were  bagged  compared  to  81  in  1974.   The  average 
hunter  afield  bagged  1.0  pigeons  per  day  or  2.2  for  the  season. 

C.  POPULATION  TREND 

Pigeon  density  in  1975  was  apparently  slightly  higher  than  in  1974. 

D.  BANDING 

A  total  of  285  pigeons  was  banded  in  1975  at  two  sites;  162  southwest 
of  Cedar  City  and  123  at  Monticello.   An  additional  118  were  recaptured. 

H.   HUNTING  SEASON  RECOMMENDATIONS 

It  is  recommended  that  the  1976  season  be  concurrent  with  the  dove  season 
from  September  1-30  with  daily  bag  and  possession  limits  of  5  and  10 
respectively. 


UTAH  STATE  DIVISION 

of 
WILDLIFE  RESOURCES 


MOURNING  DOVE  REPORT 


Volume  U-15 


For  the  period  June,  1975  through  May,  1976 


Prepared  by 

DARRELL  H.  NISH 

Upland  Game  Supervisor 


A.  GENERAL 

The  mourning  dove  call-count  index  shown  in  the  annual  dove  status  report 
for  1975  was  32.8  percent  lower  than  1974.   A  comparison  of  the  average 
doves  heard  per  route  for  all  routes  in  the  State  for  1975  showed  a  37 
percent  decrease  from  1974  and  a  20  percent  decrease  from  the  previous 
10-year  average. 

Hunter  success  in  1975  (doves  bagged  per  hunter-day)  was  18  percent  higher 
than  1974  and  still  15  percent  below  the  1951-74  average.   The  bag  per 
hunter  for  the  season  was  11.2  doves;  25  percent  above  1974  and  22  percent 
above  average.   The  total  dove  harvest  was  by  far  the  highest  on  record 
(420,308).   The  marked  increase  in  hunter  success  was  not  consistent  with 
the  substantially  decreased  breeding  density  index. 

B.  HARVEST 

The  1975  mourning  dove  season  extended  from  September  1-30  Statewide  with 
daily  bag  and  possession  limits  of  10  and  20  doves  respectively. 

During  1975,  37,378  hunters  spent  131,312  days  afield  and  bagged  420,308 
doves,  an  average  of  11.2  doves  per  hunter  and  3.2  doves  per  hunter-day 
afield  (Table  4).   August  weather  was  characterized  by  slightly  below  normal 
temperature  and  precipitation.   Precipitation  was  quite  general,  but 
relatively  light,  over  the  State  during  the  period  from  the  11th  through 
the  22nd.   Weather  conditions  just  prior  to  and  during  the  first  week  of 
the  season  were  generally  warm  and  dry. 

Field  bag  checks  of  1,966  hunters  indicated  that  124  doves  were  bagged 
per  100  hours  effort,  53  percent  greater  than  in  1974.   The  doves  per  hunter- 
day  index  from  bag  checks  was  4.8,  a  37  percent  increase  over  1974. 

Results  of  the  questionnaire  survey  showed  an  18  percent  increase  in  hunter 
success  (doves  per  hunter-day)  from  1974  to  1975. 

Table  1  is  a  comparison  of  hunter  success  indexes  derived  from  field  bag 
checks  and  questionnaires  from  1969  through  1975. 

Age  ratios  of  3,104  dove  wings  collected  in  the  Northern  Region  showed  54.1 
percent  immatures  or  118  immatures  per  100  adults  (Table  2). 

Of  immature  doves  aged,  11.1  percent  hatched  August  3,  1975,  or  later  and 
67.7  percent  on  or  after  July  25,  1975  (Table  3). 


TABLE  1.   A  comparison  of  mourning  dove  hunter  success  as  determined  by  field  bag 
checks  and  harvest  questionnaire  1969-75. 

Year Percent  Change 

Method  1969  1970  1971  1972  1973  1974  1975   69-70  70-71  71-72  72-73  73-74  74-75 

Questionnaire     3.07  3.14  2.79  2.53  3.14  2.71  3.20   +2 

Field  Bag  Checks   3.00  2.98  3.07  3.03  3.51  3.51  4.81   -1 


-11 

-9 

+24 

-14 

+18 

+3 

-1 

+16 

0 

+37 

TABLE  2.   Thirteen-year  comparison  of  mourning  dove  age  ratios  collected  in  northern 
Utah,  1963-75. 


Sample 
Size 

Immatures 
No.        % 

Adu 

Its 

Imm./lOO 
Adults 

Year 

N< 

3. 

% 

1963 

1,333 

698 

(47.6) 

635 

(52.4) 

109 

1964 

1,492 

727 

(48.7) 

765 

(51.3) 

95 

1965 

1,989 

1,113 

(56.0) 

876 

(44.0) 

127 

1966 

3,148 

1,730 

(54.9) 

1 

,418 

(45.0) 

122 

1967 

2,899 

1,474 

(50.8) 

1 

,425 

(49.2) 

103 

1968 

2,827 

1,663 

(59.0) 

1 

,164 

(41.0) 

143 

1969 

2,128 

1,163 

(55.0) 

965 

(45.0) 

120 

1970 

1,146 

620 

(54.0) 

526 

(46.0) 

118 

1971 

1,114 

655 

(58.8) 

459 

(41.2) 

143 

1972 

1,577 

812 

(51.5) 

765 

(48.5) 

106 

1973 

1,371 

695 

(50.7) 

676 

(49.3) 

103 

1974 

1,556 

891 

(57.3) 

665 

(42.7) 

134 

1975 

3,104 

1,679 

(54.1) 

1 

,425 

(45.9) 

118 

Totals 

25,684 

13,920 

(54.2) 

11 

,764 

(45.8) 

118 
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TABLE  A.   Statewide  mourning  dove  harvest  summary,  1951-1975. 


Hunter 

Doves  Bagged 

Doves  Bagged 

Year 

Hunters 

Harvest 

Days 

Per  Day 

Per  Season 

1951 

3,007 

20,AA8 

4,455 

4.59 

6.80 

1952 

6,420 

A9,A98 

10,78A 

4.59 

7.71 

1953 

9,887 

75,636 

17,797 

4.25 

7.65 

1954 

9,901 

75,9A1 

19,729 

3.85 

7.67 

1955 

9,653 

79, AAA 

19,282 

4.12 

8.23 

1956 

10,744 

95,729 

20, All 

4.69 

8.91 

1957 

11,298* 

86,769* 

22,596* 

3.84* 

7.68 

1958 

11,853 

85,93A 

23,706* 

3.62* 

7.25 

1959 

12,142 

110,856 

2A,911 

4.45 

9.13 

1960 

12,AA0 

108, A77 

25,766 

4.21 

8.72 

1961 

15,192 

128,001 

33,A3A 

3.83 

8.A2 

1962 

1A,660 

1A5,008 

3A,281 

4.23 

9.89 

1963 

18,258 

162,769 

A0,A90 

A. 02 

8.91 

196A 

19,829 

193,538 

51,671 

3.7A 

9.76 

1965 

18,710 

16A,087 

A8,835 

3.36 

8.77 

1966 

20,59A 

212,696 

60,55A 

3.51 

10.31 

1967 

25,161 

263, 9A9 

74,171 

3.56 

10. A9 

1968 

25,105 

207,922 

70,186 

2.96 

8.28 

1969 

29,131 

279,311 

90,965 

3.07 

9.59 

1970 

23,908 

232, A69 

73,984 

3.1A 

9.72 

1971 

26,06A 

226, 6A5 

81,271 

2.79 

8.70 

1972 

29,3A1 

238, 35A 

94,046 

2.53 

8.12 

1973 

27,A35 

307,062 

97,788 

3.1A 

11.19 

197A 

3A,021 

306,076 

112,967 

2.71 

9.00 

1975 

37,378 

A20,308 

131,312 

3.20 

11. 2A 

Totals 

A62,132 

A, 276, 927 

1,379,523 

3.10 

9.25 

(1951-75) 

Averages 
(1951-74) 

17,698 

160,692 

52,009 

3.75 

8.78 

*Estimated  based  on  hunter  success  and  trends 


C.   POPULATION  TRENDS 


The  Breeding  Density  Index  (BDI)  indicated  a  decreased  breeding  population 
level.   Such  a  decrease  was  not  reflected  in  harvest  data. 

TABLE  5.   Statewide  mourning  dove  breeding  population  trends  as  indicated  by 
random  coo-count  routes,  1958-75*. 


Average  doves 

Average  doves 

per  route 

per  route 

Year 

(Status  Report) 

(All  Routes) 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 


15.0 

22.9 

18.6 

14.8 

13.6 

13.4 

12.9 

13.9 

15.0 

22.5 

12.8 

9.5 

7.9 

13.9 

9.3 

8.0 

12.2 

8.2 


13.0 
12.9 
13.5 
19.7 
15.2 
14.3 
13.4 
22.7 
14.3 
12.8 
19.3 
12.1 


Average  (58-74) 


13.9 


(64-74)   15.6 


^Mourning  dove  coo-count  routes  were  randomized  in  1964,  data  for  prior  years 
was  determined  by  proration. 


D.   BANDING 

A  total  2,688  doves  were  banded  during  1975,  all  by  Division  of  Wildlife 
Resources  personnel.   (Table  6). 

TABLE  6.   Preseason  mourning  dove  banding  by  county  and  agency,  1975. 

Agency 


Division  of 

County Wildlife  Resources U.S.B.S.F.  &  W.  Total 

Daggett  68  68 

Duchesne  114  114 

Emery  225  225 

Garfield  46  46 

Grand  1  1 

Iron  117  117 

Juab  290  290 

Kane  181  181 

Millard  322  322 

Morgan  65  65 

Piute  6  6 

San  Juan  415  415 

Sevier  229  229 

Tooele  251  251 

Uintah  95  95 

Washington  245  245 

Wayne  18  18 


Total  2,688  0  2,688 

E.  ANALYSIS  OF  BAND  RECOVERIES 
None 

F.  DEPREDATIONS 
None 

G.  MISCELLANEOUS  STUDIES 
None 

H.   HUNTING  SEASON  RECOMMENDATIONS 

Mourning  Dove  -  September  1-30,  1976,  is  recommended  with  a  bag  limit  of 
10  and  possession  limit  of  20. 

I.   SPECIAL  PROBLEMS 

None 


MOURNING  DOVE  CALL-COUNT  SURVEY 

SURVEY  YEAR  T-9?4-/?7l- 

BUREAU  OF  SPORT  FISHERIESAND  WILDLIFE 
OFFICE  OF  MIGRATORY  BIRD  MANAGEMENT,  LAUREL.  MD.  20810 

STATE                                                          1 

HOUTE   NUMBER 

LOCATION   OF   ROUTE   /                                       1    i                     1                        f]                        II 

UJ*>c\cw.  rw-Jl  —  H solo  H 

COUNTY 

PHYSIOGRAPHIC 
REGION 

AT   START   -    STOP   NO.    1                *' 

AT    FINISH    -   MILt   20.0 

WIND   VELOCITY                                 B-         ' 

DAT  EOF   SURVEY 

6 

MOUTH 

3 

TEMPERATURE 
%   SKY   CLOUDED 
VEHICLE  MILEAGE 

51        'F 

TEMPERATURE 
X   6KY  CLOUDED 
VEHICLE   MILEAGE 

59     -F 

WAS   THIS    ROUTE   RUN 
BY    YOU  LAST   YEAR? 

□                      □ 

YES                                  NO 

5     % 

5       % 
13275.0 

13256.0 

LOCAL    OFFICIAL 
SUNRISE   TIME 

5:21 

AM 

observer's  name     Grandison 

V-aGENCY:      Stole    $ ;     Federal    Q.    Other   O 

MAILING   ADDRESS 

, 

ZIP   CODE 

TIME 

AT 

STOP 

DOVES   HEARD 

DOVES  SEEN 

DISTU  RBANCE 

STOP 
NUMBER 

NO.   OF 
DOVES 

TOTAL 
CALLS 

WHILE    STOPPED 

WHILE   DRIVING 

NO 

LO 

MOO 

HI 

REMARKS 

SINGLES 

IN  PAIRS 

IN   FLOCKS 

SINGLES 

IN    PAIRS 

IN    FLOCKS 

1 

5;21 

1 

3 

X 

2 

1 

2 

X 

1 

3 

1 

3 

2 

X 

1 

4 

1 

11 

X 

1 

5 

2 

12 

1 

1 

2 

6 

1 

3 

7 

1 

6 

2 

8 

2 

13 

9 

2 

10 

to 

2 

18 

11 

1 

8 

12 

3 

20 

2 

13 

3 

22 

14 

1 

6 

1 

'      * 

* 

15 

1 

5 

16 

1 

17 

: 

1 

IB 

1 

4 

2 

19 

2 

20 

715 

1 

5 

8 

TOTALS 

25 

156 

5 

2 

1 

6 

TOTAL   DOVES   SEEN 

14 

FORM  3-159 


fn\TT?f}\ 


FORM    APPROVED 


INSTRUCTIONS  FOR  MOURNING  DOVE  CALL-COUNT  SURVEY 


c 


DATES  OF 
SURVEY 

WEATHER 
CONDITION 

STARTING 
TIME 

OBSERVER 


When  unavoidable j 


JURVEY 
ROUTE 


D 


L 


Q. 


o 

J 


F 


>v 


Routes  should  be  completed  between  May  20  and  May  31 ,  inclusive, 
the  survey  period  will  be  extended  to  June   10. 

Do  not  conduct  survey  when  (1)  wind  velocities  exceed  Beaufort  3  (1-2  mph), 

(2)  rain  or  snow  is  falling. 

Start  routes  exactly  1/2  hour  before  sunrise.  Determine  sunrise  time  from  an 
official  source  adjusted  to  route  locality. 

When  possible,  the  observer  should  run  the  same  route  in  successive  years.  The 
vehicle  di^iver  is  the  sole  observer.      Persons  accompanying  the  driver  are  not  to 
participate  in  the  collection  of  dove  data. 

Routes  are  20  miles  in  length,  with  20  stops  (listening  stations-)  at  1-mile 
intervals.  The  route  begins  at  Stop  #1  and  ends  1  mile  past   Stop  #20. 


PROCEDURE   Special  Note 


At  Stop  #1 
At  Each  Stop 


Between  Stops 


At  Finish 


REPORTING 


Survey  requires  about  2  hours   to  complete.      Allow  exactly  3  minute. 

for  counts  at  each  stop  an  an  average  of  3_  minutes  for  recording 

and  travel   time  between  stops. 

Record  weather  and  vehicle  mileage.  Record  wind  velocity  as  B-0, 

B-l ,  B-2,  or  B-3,  using  Beaufort  scale. 

Stop  vehicle,  turn  off  ignition,  leave  vehicle.  Listen  and  observ. 

for  exactly  3  minutes,  standing  away  from  vehicle. 

Record!   (1 )  Time  of  arrival   at  stop. 

(2)  Total  number  of  individual   doves  heard  calling. 

(3)  Total  number  of  calls.  {l   call  usually  consists  of 
a  preliminary  note  and  3  coos). 

(4)  Number  of  doves  seen  while  stopped,  [if  3  pairs  ave 
seen,    enter  numeral   6  in  colvsm    "In  Pairs".) 

(5)  Disturbance  affecting  count  at  each   stop. 

(6)  Remarks,  if  applicable  to  survey. 

Maintain  driving  speed  of  about  25  miles/hour  between  stops. 
Record:   (1)  Number  of  doves  seen  while  driving.  Enter  data  on 
same  line  as  previous  stop  number. 

Record:  (1)  Weather  conditions  and  vehicle  mileage. 

(2)  Total  all  columns  for  doves  heard  and  doves  seen. 

Check  form  for  completeness  and  accuracy. 


Immediately   after  the  completion  of  each  route: 

(1)  Air  Mail  the  original  form  directly   to   the  dove  Section,    Office  of 
Migratory  Bird  Management,    Laurel,    Maryland,      20810. 

(2)  Mail  1  copy  to  the  State  Supervisor  of  Game. 

(3)  Mail  2  copies  of  the  completed  form,  plus  the  survey  route  map ,  to 
Federal  Dove  Survey  Coordinator  (person  who  sent  the  forms/map  to  you) 

(4)  Retain  1  copy  for  your  personal  file. 


Beaufort  Number  Velocity  (mph) 


0 
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2 
3 


less  than  1 
1  to  3 

4  to  7 

8  to  12 


Suggestions  for  Estimating  Wind  Velocity 

Smoke  rises  vertically. 

Direction  of  wind  shown  by  smoke  drift,  but  not 

by  wind  vanes . 

Wind  felt  on  face,  leaves  rustle,  ordinary  wine 

vane  moves. 

Leaves   and  small    twigs   in  constant  motion;  wine 

extends   light  flag. 


Disturbance 

NO 
L0 

MOD 
HI 


Description 

No  appreciable  effect  on  count. 
Slightly  affecting  count. 
Moderately  affecting  count. 
Seriously  affecting  count. 


Example 

Occasional   crow  calling. 
Distant  tractor  noise . 
Intermittent  traffic. 
Heavy-continuous  traffic 


MOURNING  DOVE  CALL-COUNT  SURVEY 

1                                   BUREAU  OF  SPORT  FiSHERIESAND  WILDLIFE 

OFFICE  OF  MIGRATORY  BIRD  MANAGEMENT,  LAUREL,  MD.  20810 
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WIND  VELOCITY                               B-         2 
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WIND  VELOCITY                              B-  0 

DAT  EOF  SURVEY 
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INSTRUCTIONS  FOR  MOURNING  DOVE  CALL-COUNT  SURVEY 


DATES  OF 
SURVEY 

WEATHER 

condition 

Parting 
time 

observer 


SURVEY 
ROUTE 


When  unavoidable s 


Routes  should  be  completed  between  May  20  and  May  31 ,  inclusive 
the  survey  period  will  be  extended  to  June   10. 

Do  not  conduct  survey  when  (1)  wind  velocities  exceed  Beaufort  3  (12  mph), 

(2)  rain  or  snow  is  falling. 

Start  routes  exactly  1/2  hour  before  sunrise.  Determine  sunrise  time  from  an 

official  source  adjusted  to  route  locality. 

When  possible,  the  observer  should  run  the  same  route  in  successive  years.  The 

vehicle  driver  is  the  sole  observer.      Persons  accompanying  the  driver  are  not  to 

participate  in  the  collection  of  dove  data. 

Routes  are  20  miles  in  length,  with  20  stops  (listening  stations-)  at  1-mile 

intervals.  The  route  begins  at  Stop  ffl  and  ends  1  mile  past   Stop  #20. 


PROCEDURE   Special  Note 

At  Stop  #1 
At  Each  Stop 
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i\ 


REPORTING 


IL 


U 

>- 


<_3 
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UJ 
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I — I 
Q 


Between  Stops 


At  Finish 


Survey  requires  about  2  hours   to  complete.      Allow  exactly  3_  minute. 

for  counts  at  each  stop  an  an  average  of  3_  minutes  for  recording 

and  travel   time  between  stops. 

Record  weather  and  vehicle  mileage.  Record  wind  velocity  as  B-0, 

B-l ,  B-2,  or  B-3,  using  Beaufort  scale. 

Stop  vehicle,  turn  off  ignition,  leave  vehicle.  Listen  and  observ. 

for  exactly  3  minutes,  standing  away  from  vehicle. 

Record:   (1 )  Time  of  arrival   at  stop. 

(2)  Total  number  of  individual   doves  heard  calling. 

(3)  Total  number  of  calls.  (l  call  usually  consists- of 
a  preliminary  note  and  3  coos). 

(4)  Number  of  doves  seen  while  stopped,  {if  3  pairs  are 
seen,    enter  numeral   6  in  column    "In  Pairs".) 

(5)  Disturbance  affecting  count  at  each   stop. 

(6)  Remarks,  if  applicable  to  survey. 

Maintain  driving  speed  of  about  25  miles/hour  between  stops. 
Record:   (1)  Number  of  doves  seen  while  driving.  Enter  data  on 
same  line  as  previous  stop  number. 

Record:   (1)  Weather  conditions  and  vehicle  mileage. 

(2)  Total  all  columns  for  doves  heard  and  doves  seen. 

Check  form  for  completeness  and  accuracy. 


Immediately   after  the  completion  of  each  route: 

(1)  Air  Mail  the  original  form  directly  to  the  Dove  Section,    Office  of 
Migratory  Bird  Management,   Laurel,   Maryland,      20810. 

(2)  Mall  1  copy  to  the  State  Supervisor  of  Game. 

(3)  Mail  2  copies  of  the  completed  form,  plus  the  survey  route  map ,  to 
Federal  Dove  Survey  Coordinator  (person  who  sent  the  forms/map  to  you). 

(A)  Retain  1  copy  for  your  personal  file.  


Beaufort  Number  Velocity  (mph) 
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less  than  1 
1  to  3 

4  to  7 

8  to  12 


Disturbance 

NO 
L0 
MOD 
HI 


Suggestions  for  Estimating  Wind  Velocity 

Smoke  rises  vertically. 

Direction  of  wind  shown  by  smoke  drift,  but  not 

by  wind  vanes . 

Wind  felt  on  face,  leaves  rustle,  ordinary  wine 

vane  moves. 

Leaves  and  small  twigs  in  constant  motion;  wine 

extends  light  flag. 

Example 

Occasional  crow  calling. 
Distant  tractor  noise. 
Intermittent  traffic. 
Heavy-continuous  traffic 


Description 

No  appreciable  effect  on  count 
Slightly  affecting  count. 
Moderately  affecting  count. 
Seriously  affecting  count. 
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i    VERTEBRATES 

R.  D.  Anderson 

Rkptiles,  Amphibians  and  Bums 

A  decision  was  made  in  1971  not  to  sample  reptiles  and 
amphibians  since  so  few  are  found  on  the  sites.  Birds  were 
not  sampled  in  1974. 

Rodents 

Introduction 

A  live-trapping  program  that  began  in  August  1971  for 
the  estimation  of  rodent  density  and  biomass  was  continued 
in  1973.  In  1974,  the  program  was  restricted  to  an  August 
sample  on  the  south  shrub  and  grass  sites  only.  The  northern 
sites  were  not  sampled  as  that  portion  of  the  validation  study 
had  been  discontinued. 


Methods 

The  field  methods  used  were  essentially  the  same  as  those 
used  since  1971  and  described  in  Ralph  et  al.  (1973).  The 
trap  design  remained  a  12  x  12  grid  with  two  traps  per 
station,  15  m  between  stations.  Traps  were  operated  for  five 
nights  per  sample.  All  animals  captured  were  marked  by  toe 
clipping. 

Analytical  methods  differed  from  previous  years.  All 
live-trapping  data  from  1971  to  1974,  inclusive,  were  run 
on  a  new  program  written  for  this  study  by  Kim  Marshall  of 
the  Desert  Biomc  Data  Processing  Group.  This  program 
computes  numeric  estimates  of  population  size  using  eight 
different  estimators  and  allows  the  user  to  compare  and 
decide  which  to  use.  Traditional  capture-recapture  estima- 
tors, such  as  the  Schnabel  (1938),  as  modified  by  Overton 
(1965),  the  Schumachcr-Eschmeyer  (1943)  and  the  Jolly 
(1965),  are  included  as  well  as  several  based  upon  frequency 
of  capture  distributions  (Edwards  and  Eberhardt  1967, 
Eberhardl  1909,  Tanlon  1965). 

There  was  much  discrepancy  between  the  various 
estimators,  with  a  surprising  number  of  capture-recapture 
estimates  lower  than  the  number  of  animals  actually 
observed.  In  fact,  out  of  69  separate  estimates,  only  27.5% 
of  those  calculated  using  the  Schnabel  formula  (the  method 
,uscd  in  previous  Curlew  Valley  \alidat ion  work)  and  29%  of 
the  Schumaeher-F.schmcyer  estimates  exceeded  the  number 
of  animals  actually  captured  by  one  or  more,  with  only 
13.1  %  of  both  types  equaling  or  exceeding  the  number  of 
animals  actually  captured  by  less  than  one. 

The  Jolly  estimator  performed  even  more  poorly,  with 
daily  estimates  exceeding  the  number  of  animals  actually 
captured  by  one  or  more;  an  average  of  only  19.1  %  of  the 

time. 

The  various  frequency  °f  capture  estimators  in  nearly  all 
cases  (the  few  exceptions  being  with  the  negative  binomial 
estimator,  which  is  ;i  special  case),  estimated  greater  than 
the  number  of  animals  actually  captured.  The  problem  lies 


in  determining  which  estimator  provides  the  most  realistic 
estimate  of  numbers.  It  may  not  be  enough  to  accept  the 
estimate  of  the  best-fitting  distribution,  as  the  traditional 
good ness-of- fit  tests,  such  as  chi-square,  may  not  be 
sensitive  enough,  as  shown  by  Boff  (1973). 

The  Curlew  Valley  validation  data  support  Boff's  (1973) 
contention  that  tests  such  as  chi-square  may  not  be  sensitive 
enough  to  discriminate  between  different  distributions.  In 
many  cases  there  appears  to  be  no  significant  difference  in 
goodness-of-fit  between  any  of  the  four  types  tested 
(geometric  maximum  likelihood,  geometric  regression, 
Poisson,  negative  binomial)  with  Curlew  Valley  data.. 
Although  none  may  deviate  significantly  from  the  observed 
data,  there  is  a  great  deal  of  difference  between  estimates  of 
the  number  of  animals  not  captured.  Figures  42  to  44 
demonstrate  this  with  data  for  Peromyscus  maniculatus, 
Pcrognathus  parvus  and  Eutamias  minimus,  captured  in  the 
ART-ATR-S1T  vegetation  type  (hectare  15)  on  the  south 
shrub  site  in  1974.  Selecting  the  distribution  showing  the 
lowest  chi-square  value  (i.e.,  best  fit)  may  not  be  enough, 
as  shown  by  Boff's  ( 1073)  simulation  work  where  the 
'distribution  with  the  lowest  chi-square  value  gave  the  worst 
estimate,  far  exceeding  the  known  population. 
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Figure  42.  Goodness-of-fit  of  observed  Peromyscus 
maniculatus  frequency-of-capturc  data  to  the  expected 
values  of  four  different  distributions,  south  shrub  site, 
hectare  15.  August  1974. 


49 


Curlew  Valli 
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Generally,   the  two  types  of  estimates  based   upon   thd 
geometric  distribution  tended  to  be  larger  than  the  other 
estimators  used,  with  the  geometric  maximum  likelihood 
estimate  being  the  largest. 

Because  of  the  problems  of  interpretation,  it  was  decidec; 
to  follow  the  precedent  of  Krebs  (1966),  Maza  (in  Turner 
and  McBrayer  1974)  and  others,  and  base  all  density  anc 
biomass  estimates  for  1974  upon  the  number  of  animal' 
actually  captured.  It  is  felt  that,  although  this  is  ; 
minim  urn  estimate,  it  is  at  least  a  known  quantity.  A 
strong  supporting  argument  in  favor  of  using  such  ; 
minimum  estimate  is  that  cumulative  capture  curves  begir 
to  level  off  after  three  to  five  days  of  trapping,  indicating 
that,  by  that  time,  the  bulk  of  the  trappable  animals  have 
been  captured  (Tigs.  45-47).  All  density  and  biomas- 
estimates  since  1971  on  the  southern  sites  have  been  rcvisc< 
in  this  manner  and  are  presented  here  in  tabular  am 
graphical  form.  .         .    .         /     ■ 


Home  Range  and  Estimated  Area  Sampled 

Home  range  estimates  arc  based  upon  the  Jennrich  anc 
Turner  .(1969)  elliptical  estimator  as  in  previous  reports 
although  the  means  of  pooling  individual  estimates  to  derivi 
a  mean  home  range  area  for  each  species  was  changed. 


Figure  43.  Coodness-of-fit  of  observed  Perognathus 
parvus  frequency  of  capture  data  to  the  expected  values  of 
four  different  distributions,  south  shrub  site,  hectare  15, 
August  1974. 
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Figure  .l-i.  Goodness-of-fit  of  observed  Eutamias  min- 
imis frequency-nf-captnrc  data  lo  the  expected  values  of 
four  different  distributions,  south  shrub  site,  hectare  15, 
August  1974. 


In    past    years    the   estimate   of   area    sampled    in    cacl 
sampling  period  was  based  upon  the  pooled  home  range  size 
of  each  species  captured  in  that  sample  (Turner  et  al.  1971 ) 
There  were  often  only  orre  or  two  individuals  with  enougl  j 
capture  points  to  allow  an  estimate  of  home-range  areas  and  ! 
the  estimate  of  sampling  area  was  based  upon   these  few 
animals.  When  no  home-range  area  could  be  calculated,  tht- 
area  of  the  trapping  grid  was  arbitrarily  expanded  by  the' 
distance   between   the    traps    (Balph    et    al.    1973)    as   an 
approximation  of  the  area  sampled.  • 

In  this  report,  it  was  decided  to  follow  the  lead  of  B.  Maza) 
of    the    Rock    Valley    Validation   Site   study    (Turner    am 
McBrayer   1974),   and  base  the  estimate  of  area  sample* 
upon  the  mean  home-range  size  of  each  species,  based  on  al") 
captures  since  the  beginning  of  the  program. 

All  Curlew  Valley  live-trapping  data  were  searched  inn. 
each  animal  that  met  certain  criteria  (a  minimum  of  three, 
captures  at  three  different  points  not  in  a  straight  line)  wa-j 
listed  by  species  with  the  home-range  area  calculated  by  tln^ 
Jennrich  and  Turner  (1909)  method.  The  mean  distance- 
between  successive  captures  (Brant  1902)  as  we-11  as  tln- 
numbers  of  captures  for  each  individual  were  also  listed  J 
Means  and  confidence  limits  at  the  90%  level  (P  <  .10)  wen] 
calculated  for  all  these  parameters.  Three  species  J 
Pemmy-tcus  maniculatus,  Perognathus  parvus  am  j 
Eufamias  minimus,  had  cnenrgh  individuals  for  meaningful 
analysis  v,  ith  187,  1 16  and  48,  respectively.  Results  for  thesj 
species  are  shown  in  Table  48.  » 

1 

In    addition    to    these   basic   statistics,    these   data    wen, 

subjected  to  a  step-wise  multiple  regression  analysis  will' 
home-range  area  as  the  Y  variable  and  the  other  parameter  i 
as  the  Xi's. 


Shinn  et  al. 
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Figure  <I5 
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.   Cumulative   capture   curve   for   rcromysctis 
on  the  south  shrub  site,   hectare  15,  August 
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capture  curve   for   Vcrognalhus 
site,  hectare  15,  August  1974. 


Figure    47.   Cumulative    capture    curve    for    Eutamias 
minimus  on  the  south  shrub  site,  hectare  15,  August  1974. 


Based  upon  these  analyses,  it  was  decided  to  use  the  mean 
home-range  area  calculated  with  all  the  data  since  1971  as  a 
standard  home-range  area  for  these  three  species  and  to 
expand  the  sampling  grid  area  by  a  factor  of  this  area  as  an 
estimate  of  the  area  sampled  as  described  by  Maza  et  al. 
(1973)  and  in  Turner  and  McBrayer  (1974).  This  is 
accomplished  by  converting  the  pooled  home-range  area  to 
a  circle,  computing  the  diameter  and  then  adding  that 
distance  (meters)  to  the  side  of  the  trapping  grid  (165  in). 
This  distance  is  then  squared  to  estimate  the  total  area 
actually  sampled  (Turner  et  al.  1971). 

For  the  other  species,  the  grid  is  expanded  by  adding 
twice  the  mean  distance  between  successive  captures  (based 
on  all  the  data  since  1971)  to  the  side  of  the  trapping  grid. 
This  is  consistent  with  Brant  (1902),  who  felt  that  the  mean 
distance  between  successive  captures  was  a  range  size  in 
Microtus  sp.  Also,  the  regression  analysis  done  with  these 
data  indicates  that  this  parameter  is  by  far  the  most 
important  of  those  tested.  The  regression  analysis  of  the 
mean  distance  between  successive  captures  against  the 
Jcnnrich  and  Turner  home-range  area  gave  r*  values  of  .64 
for  Eulamias.  .40  for  Pcromysrus  and  .58  for  Perogt\athus. 
Addition  of  all  the  other  variables  (maximum  distance  across 
captures,  number  of  captures,  year,  site,  hectare)  raised  the 
r!  values  an  average  of  only  .059. 

In  those  few  cases  where  neither  home-range  area  nor 
distance  between  successive  captures  could  be  calculated, 
the  sampling-grid  size  was  arbitrarily  expanded  by  adding 
twice  the  distance  between  trap  stations  (15  m)  to  the  side  of 
the  trapping  grid. 

The  standard  values  for  the  estimated  area  sampled  for 
each  species  based  upon  these  analyses  are  shown  in  Table 
40. 
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Curlew  Valley 


Tabic    48.   Means    and    90%    confidence    intervals    of    various    movement 
parameters  based  upon  pooled  1971-74  Curlew  Valley  data 
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Bio  mass 

Biomass  estimates  for  each  species  are  based  upon  the 
mean  weight  of  all  individuals  captured  on  the  southern 
sites  since  1071.  The  assumption  of  a  70%  water  content 
was  made  in  converting  live  weights  to  an  estimated  dry 
weight  (Colley  1000).  These  standard  dry-weight  values  for 
each  species  are  listed  in  Table  49. 

Results  and  Discussion 

The  three  most  important  rodent  species  in  Curlew  Valley 
(as  indicated  by  live-trapping),  in  terms  of  numbers  and 
distribution,  are  Peromyscus  tnaniculatus,  Pcrognathus 
parvus  and  Eutamias  minimus.  Other  species  may  also  hi' 
important,  but  do  not  appear  so  due  to  the  biases  in 
live-trapping.  There  is  some  evidence  of  this  in  that  Lagurus 
curat  us.  and  other  micro-lines,  arc  apparently  an  important 
item  in  the  diet  of  both  coyotes  (Steve  Hoffman,  pers, 
comm.)  and  badgers  (Lindscy  1971)  in  Curlew  Valley, 
although  they  are  ven  uncommon  in  live-traps.  Table  50 
lists  the  rodent  species  thai  have  been  observed  to  dale  on 
the  Curlew  Valley  Validation  Site.  The  presence  of  Mus 
musculns    in    the    table    is    not    indicative    of    a    resident 


Table  49.  Standard  values  of  area  sampled  and  mean  population.  Only  one  individual  of  this  species  has  been 
weight  used  in  density  and  biomass  calculations.  Based  upon  observed  on  the  south  sage  site  (in  1973)  and  probably 
pooled  1971-74  data  for  each  species  (see  Table  48)  represents    an    accidental    introduction    to    the    site.    The 

individual  in  question  was  probably  transported  to  the  site 
in  a  truck  carrying  traps  and  equipment  from  Snowville. 

Revised  density  and  biomass  estimates  for  all  samples 
taken  on  the  southern  sites,  as  well  as  the  sex  and  age 
structure  of  the  1074  samples  since  1971,  are  given  in  Tables 
51-81.  These  revised  estimates  arc  based  on  the  number  of 
animals  observed  rather  than  on  some  mathematical 
estimator  and  should  be  viewed  as  minimum  estimates  of 
population  size.  The  change  in  the  method  of  estimating  the 
area  actually  sampled  has  resulted  in  a  reduction  in  the 
magnitude  of  apparent  density  fluctuation  but  with  little 
change  in  the  relative  trends.  •     .,  .1 

Figures  48  through  52  show  the  changes  in  density  of  the 
southern  sites'  three  toost  important  species,  Peromyscus 
tnaniculatus,  Pcrognalhus  parvus  and  Eutatnias  minimus, 
since  1971.  An  attempt  has  been  made  to  correlate  these 
changes  in  density  to  changes  in  precipitation,  but  with  little 
success.  Such  a  correlation  has  been  shown  for  Pcrognathus 
parvus  in  south-central  Washington  (O'Farrell  et  al.  1975). 
In  that  study,  changes  in  Pcrngnatftus  density  correlated 
with  the  preceding  October-April  precipitation  (r  =  .99) 
rather  than  with  annual  precipitation.  Although  precipita- 
tion is  undoubtedly  an  important  climatic  variable  in  J 
Curlew  Valley,  there  may  be  others,  such  as  spring  \ 
minimum  temperatures,  that  confound  the  correlation  with  \ 
rodent  density.  Even  though  precipitation  is  adequate  for 
germination  and  growth  of  annual  vegetation,  late  spring 
freezing  temperatures  could  kill  newly  germinated  seedlings  I 
and  cause  a  relatively  poor  annual  crop.       •  " 

As  shown  in  Figure  50,  Eutatnias  minimus  populations  on  * 
the  south  shrub  site  have  been  fairly  stable  over  the  period  ii 
since  1971.  Populations  of  both  Peromyscus  tnaniculatus  - 
(Fig.  48)  and  Pcrognathus  parvus  (Fig.  49)  have  fluctuated  1 
much  more,  with  Peromyscus  showing  a  peak  in  1972  and  ji 
Pcrognathus  showing  a  peak  in  1973. 
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Tabic  50.    Rodent  species  observed  on  Curlew  Valley  validation  sites 
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lable  51.    Estimated  rodent  density  and  biomass  in  the  Table  52.    Estimated  rodent  density  and  biomass  in  the 

ART-ATR-SIT  vegetation   type  on   the   smith   shrub   site,  ART-ATR-SIT   vegetation    Ivpe  on   the   south   shrub   site 

hectare  15,  August   1971.   Density  and  biomass  calculated  hectare  15,  August   1072.   Density  and  biomass  calculated 

using  the  standard  values  for  area  sampled  and  mean  weight  using  the  standard  values  for  area  sampled  and  mean  weight 

from  Table  49  from  Tab|e  49 
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The  periodic  sampling  (April,  June,  August)  on  the  south 
shrul)  site  indicated  a  decrease  in  the  density  of  all  three 
species  in  the  HAL-ART  vegetation  type  (hectare  75)  from 
April  to  August.  This  is  coupled  with  a  density  increase  in 
the  ANNUALS  vegetation  type  (hectare  72).  This  may  be 
indicative  of  a  movement  of  animals  into  the  ANNUALS 
area  as  seeds  became  available.  It  is  now  planned  to  conduct 
a  similar,  periodic  sampling  program  in  at  least  the 
ART-ATR-SIT  vegetation  type  (hectare  15).  Trapping  will 
be  done  at  two-  to  three-week  intervals  throughout  the 
entire  season,  with  the  goal  of  gaining  a  better 
understanding  of  seasonal  changes  in  rodent  populations. 

As  part  of  another  research  program,  a  portion  of  hectare 
CO  (SO  x  120  m)  on  the  south  shrub  site  was  plowed  and 
seeded  with  Afiropyron  desertorum  during  the  summer  of 
1974.  It  was  decided  to  make  use  of  this  experimental 
opportunity  and  to  trap  the  plowed  area,  plus  the  adjacent 
undisturbed  shrub  community.  The  results  are  shown  in 
Tables  70  and  71.  No  animal  was  captured  within  the 
plowed  area,  although  a  large  number  were  captured  in  the 
adjacent  shrub  area.  The  density  estimates  reported  in 
Table  71  are  averaged  over  the  entire  trapping  grid  and  may 
underrepresent  the  density  in  the  undisturbed  area.  It  may 
be  best  tn  double  these  figures  as  an  approximation  of  the 
density  found  in  the  shrub  portion  of  the  trapping  grid.  This 
area  will  be  trapped  again  in  August  1975,  to  assess  changes 
that  may  take  place  as  the  plowed  area  becomes  vegetated. 


LAGOMOnF'MS 

Introduction 
Blacktail  jackrabbits  (l.cjms  califnmicus)  are  the  only 
lagomorph  considered  abundant  enough  to  be  censused  oil 
the  Curlew  Valley  site.  Drag  censuses  of  this  species  have 
been  conducted  each  October  since  1971  on  the  south  shrub 
site  (A3UBJ11). 

Methods 

Methods  used  to  census  jackrabbits  are  those  described  in 
Ralph  el  al.  (1973). 

Results 

Only  the  south  shrub  site  w  as  censused  in  197-1.  Table  82 
shows  density,  biomass  and  the  changes  in  each  since  the 
1973  sample.  Figure  53  illustrates  the  changes  in  jackrabbil 
density  and  biomass  since  October  1971. 

Jackrabbil  populations  continued  to  decline  in  1974.  The 
low-  density  found  on  the  south  shrub  site  reflects  the 
situation  throughout  Curlew  Valley  (L.  C.  Stoddart,  pers. 
com  in.).  Possible  factors  responsible  for  the  decline  were 
discussed  in  Ralph  ct  al.  (1973) 
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D.l.  Rkitiles  and  Amphibians 

A    decision    was    made    not     to    sample     reptiles    and 
amphibians  since  so  few  are  found  on  the  sites. 


schedule  on   both   northern  sites  and  the  south  nras,>  site 
remained  the  same  as  in   1972   (A3UBJII 1-4). 

Methods 


D. 2.  Birds 

We  had  planned  to  continue  to  conduct  periodic  bird 
censuses  using  the  Emlen  (1971)  line  transect  method. 
Unfortunately  these  plans  failed  to  materialize  and  no 
transects  were  run. 

A  subjective  evaluation  of  the  bird  population  on  the 
southern  site,  however,  indicates  that  the  same  patterns 
observed  in  previous  years  (Balph  et  al.,  1973)  held  true  in 
1973.  Homed  larks  were  definitely  the  most  abundant  bird 
on  the  validation  sites,  though  sage  thrashers,  sage  and 
brewers  sparrows,  and  mourning  doves  were  also  present. 

A  number  of  horned  larks  and  one  sage  thrasher  were 
collected  inadvertently  during  the  rodent  snap  trapping 
program  conducted  in  May  and  June.  A  total  of  25  horned 
larks  were  collected  from  the  ANNUALS  and  HAL-ART 
vegetation  types.  Only  one  bird  was  captured  in  the 
ART-ATR-SIT  vegetation  type  though  sampling  intensity 
was  the  same. 


The  methods  used  were  essentially  those  used  since  1971 
and  described  in  Balph  et  al.,  1973.  Certain  changes  were 
made  for  logistical  reasons  during  the  April  and  June 
samples  on  the  south  shrub  site.  Single  traps  only  were  used 
at  each  station  in  I  lie  12x12  ^rid  during  these  samples.  Tins 
allowed  all  three  grids  to  be  installed  and  remain  in  place 
during  the  summer.  The  original  two  traps  per  station  design 
w  as  reverted  to  for  the  sake  of  consistency  during  the  August 
sample. 

The  use  of  numbered  car  tags  as  a  means  of  marking 
animals  was  tried  experimentally  during  the  April  and  June 
samples.  All  animals  captured  were  marked  both  by  toe 
clipping  and  by  attaching  National  Band  and  Tag  Company 
f  1  self  piercing  tags. 

Biomass  estimates  for  1973  arc  based  upon  the  mean 
weight  calculated  for  each  species  in  all  samples,  rather  than 
on  a  mean  weight  per  sample.  Previous  biomass  figures  have 
been  recalculated  on  this  basis  for  presentation  in  Figure  1 
and  in  the  tables  showing  changes  since  1972. 
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Traps  had  been  bailed  with  either  rolled  oats  or  Quaker 
Oats,  using  Cerbers  Bab)'  Cereal  as  a  binder.  The  baby 
cereal  was  mixed  with  water  to  a  fairly  thick  consistency, 
then  placed  in  a  plastic  squeeze  bottle.  A  small  amount  was 
applied  to  the  treadle  of  a  Museum  Special  snap  trap  and 
the  inverted  trap  then  pressed  into  a  container  of  the  bait. 
The  cereal  acted  as  an  excellent  adhesive  for  the  grain  bait 
and  greatly  eliminated  problems  of  wind-caused  bait  loss. 
No    bait    preference    was    shown    by    the    horned    larks. 

This  may  be  a  useful  technique  for  measuring  relative 
abundance  and  feeding  distribution  of  granivorous  birds. 
All  birds  collected  have  been  saved;  examination  of  crop  and 
stomach  contents  may  provide  valuable  information  as  to 
horned  lark  food  habits. 

D.3.  Rodents 


A  snap-trapping  program  was  conducted  in  off-site  areas 
during  the  summer  of  1973.  Fach  of  the  major  vegetation 
types  represented  on  the  south  shrub  site  were  sampled.  All 
animals  collected  were  preserved  for  later  study.  Eyeballs 
were  removed  at  the  time  of  capture  and  stored  in  10% 
Formalin  for  10  days  to  two  weeks.  Lenses  were  then 
removed  and  dried  at  80  C,  after  which  they  were  weighed. 
Stomachs  and  reproductive  tracts  were  also  removed  and 
stored  in  10%  Formalin.  Stomach  contents  were  eventually 
washed,  dried  and  are  now  preserved  as  dry  material. 

Results 

A  list  of  all  rodent  species  observed  on  the  sites  to  date  and 
their  codes  is  found  in  Table  1 .  The  results  are  presented  for 
each  site  in  Tables  2-34.  The  six-letter  species  code  used  in 
the  collection  of  data  is  used  in  all  tables  for  brevity. 


Introduction  The  apparent  discrepancy  in  number  of  animals  between 

the  sex  and  age  ratio  tables  and  the  other  tables  for  a  sample 

A  live-trapping  program  started  in  August,  1971,  for  the  is  duv  to  the  fact  that  sex  and  age  data  are  not  available  for 

estimation  of  rodent  density  and  biomass  was  continued  in  all  individuals  because  of  escapes,  etc.  The  sex  and  age  ratios 

1973.  The  sampling  schedule  was  intensified,  however,  to  include    only    those    animals    for    which    these    data    are 

allow  for  samples  in  April,  June  and  August  in  each  of  the  available. 
three  vegetation  types  on  the  south  shrub  site.  The  sampling 
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Most  home  range  estimates  combine  the  Jennrich  and 

Turner  ( 1969)  and  regression  methods  as  described  in  Balph 
et  al.,  1973.  In  those  cases  where  home  range  estimation  was 

not  possible  using  these  methods  the  area  sampled  was  based 
on  the  arbitrary  expansion  of  the  grid  by  the  intertrap 
distance.  These  eases  are  indicated  by  an  asterisk  in  the 
Pooled  Home  Range  column. 


involved    in    studying   animal    populations   with    trapping 
programs  and  attempting  to  extrapolate  from  the  results. 

The  experimental  use  of  numbered  ear  tags  was  not 
successful.  They  proved  to  be  rather  difficult  to  attach,  and 
were  easily  lost  by  the  animals.  Toe  clipping  alone  will  be 
used  in  all  future  work  in  Curlew  Valley. 


Changes  in  estimated  density  of  Peromyscus  maniculatiis 
and  Pcrognathus  parvus  on  all  sites  from  1971-1973  are 
shown  in  Figures  1  and  2,  respectively.  Figure  3  shows  the 
changes  in  estimated  total  rodent  biomass  on  all  sites  during 
these  same  years. 


in 


Changes  that  occurred  from  April  to  August,  1973, 
species  composition  and  density  in  the  three  vegetation  types 
on  the  south  shrub  are  shown  in  Figures  4-6.  These  present 
the  results  of  the  periodic  sampling  conducted  during  1973 
Although  an  increase  in  density  of  each  species  would  be 
expected  as  animals  were  added  lo  the  population  through 
reproduction,  this  was  not  necessarily  the  case.  An  increase 
was  shown  in  some  species,  but  in  others  an  apparent 
decrease  was  seen,  particularly  from  June  to  August.  The 
erratic  nature  of  these  results  is  probably  due  to  sampling 
error  and  may  not  reflect  the  true  trend  of  the  population. 

All  estimates  based  upon  trapping  data  are  necessarily 
biased  due  to  the  failure  of  certain  assumptions  that  must  be 
made.  Certain  species  in  Curlew  Valley,  for  instance,  fail  to 
meet  the  assumption  that  all  individuals  arc  equally 
calchable;  this  was  demonstrated  during  the  1972  research 
(Balph  et  al.,  1973).  In  many  cases,  estimates  based  on 
trapping  data  probably  underestimate  the  true  density  of 
the  population.  This  must  be  kept  in  mind  when  evaluating 
density  and  biomass  estimates  or  when  attempting  to 
compare  results  between  areas  or  times  of  the  year. 

In  Figure  6,  there  is  an  apparent  increase  in  density  of 
Peromyscus  maniculatiis  in  hectare  72  (ANNUALS)  on  the 
south  shrub  site.  This  is  correlated  with  an  apparent 
decrease  in  Peromyscus  density  In  hectares  15  (ART-ATR- 
S1T)  and  75  (HAL-ART).  A  possible  explanation  is  that  it 
indicates  a  movement  of  these  animals  into  the  ANNUALS 
vegetation  type  where  seeds  were  becoming  available  as  a 
food  source. 

Examination  of  Figures  1-6  indicates  that  each  area 
sampled  seems  to  fluctuate  independently  in  terms  of 
density  and  biomass.  Even  closely  adjacent  areas  do  not 
conform  to  anv  pattern  of  temporal  change.  This  is 
particularly  evident  if  Figures  4-6  are  compared  with  their 
August.  1972.  counterpart  (Figure  9,  Balph  et  al.,  1973). 
Some  independence  between  different  vegetation  types 
would  be  expected,  but  even  on  the  south  grass  site,  a 
uniform  vegetation  type,  there  are  signs  of  independence. 
Whether  these  are  real  or  are  due  to  sampling  error  alone  is 
not  known.  These  results  serve  to  exemplify  the  problems 


The  Frequency  distribution  of  eve  lens  weights  for 
Peromyscus  maniculatiis  and  Pcrognathus  parvus  is  shown 
in  Figure  7.  Because  of  the  small  sample  size  obtained  in  any 
one  sampling  period  these  curves  are  based  on  the  pooled 
data  for  all  samples.  The  curve  for  Perognathus  shows  v«  ry 
few  young  animals  in  the  population:  this  is  most  likelv 
because  of  the  late  breeding  of  this  species.  Young  do  not 
appear  in  the  live-trapping  samples  until  August  (sec  the  sex 
and  age  structure  tables). 


D.4.  Lagomohpiis 


Introduction 


Blacktail  jackrabbits  (Lcpus  calijornicus)  are  the  only 
lagomorph  considered  abundant  enough  to  be  eensused  on 
the  Curlew  Valley  sites.  Drive-censuses  of  this  .species  have 
been  conducted  each  October  since  1971  on  the  south  shrub 
site  (A3UBJI1). 

Methods 

i 
Methods  used  to  census  jackrabbits  are  those  described  in 

Balph  et  al.,  1973. 

Results 

Only  the  south  shrub  site  was  eensused  in  1973.  Table  35 
shows  density,  biomass  and  the  changes  in  each  since  the 
1972  sample.  Figure  8  illustrates  the  changes  in  jackrabbit 
density  and  biomass  since  October,  1971. 

Jackrabbit  populations  continued  to  decline  in  1973.  The 
low  density  found  on  the  south  shrub  site  reflects  the 
situation  throughout  Curlew  Valley  (L.C.  Stoddart. 
personal  communication).  Possible  factors  responsible  for 
the  decline  were  discussed  in  Balph  et  al.,  1973. 
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ACTIVE  RAPTOR  NEST  SITES 


Species 

Location 

Young 

© 

Golden  Eagle 

Cowboy   Canyon    (cliff) 

unknown 

© 

Cooper's   Hawk 

Cowboy   Canyon    ( Cottonwood) 

unknown 

© 

Great  Horned  Owl 

1/4   mile  NE   of   Ignacio    (cliff) 

3 

© 

Great  Horned   Owl 

3/4  mile   of  A-3    (cliff) 

2 

© 

Great  Horned  Owl 

1  mile  N   of  S-4    (cliff) 

3 

© 

Great  Horned  Owl 

3/4  mile  NW   of   S-13    (cliff) 

2 

© 

Cooper's  Hawk 

1/2   mile  WSW   of   X-2    (cottonwood) 

unknown 

© 

Golden  Eagle 

3/4  mile  NE   of  FS    (cliff) 

1 

Red- tailed  Hawk 

1  mile   S   of   gas  well  in  C.   Fork 

Ashpalt 

(cliff) 
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Project  NO.  /  <^  x7-/? 


Sample  N 
FAMILY 


o.  gffly^g£MJ&d  M^^"^  Collection  D^ZgL??^* 

NUMBER  IN  SAMPLE  CODE  NO. 


(7 

GENUS 


SPECIES 


Ephemeroptera 


Odonata 


Plecoptera 


Diptera 


Biologist 


Heptageniidae 


Baetidae 


Heptagena 


Rhithrogena 


elegantula 


undulata 


Baetis 

Callibaetis 

Ephemerella 


A, 


b i cauda  tus       y   /      /C    ) 


Thchorythodes 

Lachlania 

Tra 


mi  nil  tus 


albertan 


rrayefflla       /_  albert 


Gomphidae 

Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 


Gomphus 


intncatus 


Ophiogomphus 


£%p»i//cM 


I  sogen  us 
Arcynopteryx 

Taenionema 
Acroneuria 


pacifica 


L/tTj&>>t4~//s 


Trichoptera 

Hydropsychidae 

Limnephilidae 

•      • 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Hydropsyche 


Brachycentrus 


Mesovelia 


mu  Isanti 


Agabus 


iTTTIWHl  lllfJMJIIJi' 
Simuliidae '       *J 


CulitiUdH" J 
Chironomidae    **" 
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Total  Number  of  Taxa 
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MACROINVERTEBRATE  LAB  WORKSHEET 


FAMILY 


v 
GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


y^ 


CODE  NO. 


Ephemeroptera 


Odonata 


Plecoptera 


Biologist 


Heptageniidae 


Baetidae 


Heptagena 


Rhithrogena 


elegantula 


undulata 


Baetis 

Callibaetis 

Ephemerella 
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bicaudatus       y   /      ,_ 
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Trichorythodes 
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Gomphidae 
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Aeschnidae 

Perlodidae 
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Brachycentridae 
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Mesoveliidae 

Gerridae 
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Dytiscidae 

Elmidae 
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Brachycentrus 


Mesovelia 
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Agabus 
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W 
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Ephemeroptera 
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Plecoptera 


Trichoptera 


Hemiptera 


Coleoptera 


Diptera 


Heptageniidae 


Baetidae 


Gomphidae 

Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 

Hydropsychidae 

Limnephilidae 
Brachycentridae 


Mesoveliidae 
Gerridae 


Dytiscidae 
Elmidae 


Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

<f      '  /v 


Heptagena 
Rhithrogena 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 
Lachlania 
T raver  el  I  a 

Gomphus 
Ophiogomphus 


elegantula 


undulata 


bicaudatus 


*$/-> 


mmutus 


albertana 


mtricatus 


Isogenus 
Arcynopteryx 

Taenionema 
Acroneuria 
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Brachycentrus 


Mesovelia 
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Agabus 
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SPECIES 


NUMBER  IN  SAMPLE 
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Ephemeroptera 
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Plecoptera 


Trichoptera 


Hemiptera 


Coleoptera 


Diptera 


y 


Heptageniidae 


Baetidae 


Gomphidae 

Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 

Hydropsychidae 

Limnephilidae 
Brachycentridae 


Mesoveliidae 
Gerridae 


Dytiscidae 
Elmidae 


Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 


Hep  tagena 
Rhithrogena 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 

Lachlania 

Traverella 

Gomphus 
Ophiogomphus 


elegantula 


undulata 


bicaudatus 


^  J~> 


albertana 


intricatus 


Isogenus 
Arcynopteryx 

Taenionema 
Acroneuria 


Hydropsyche 


Brachycentrus 


pacifica 


Mesovelia 


Agabus 


mu Isanti 
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Ephemeroptera 
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Plecoptera 


Heptageniidae 


Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 


Trichoptera 

Hydropsychidae 

Limnephilidae 

•      " 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

Biologist 


Heptagena 
Rhithrogena 


Baetidae 

Baetis 

Callibaetis 

Ephemerella 

Trich  orythodes 

Lachlania 

J  raver  el  I  a 

Gomphidae 

Gomphus 

elegantula 


undulata 


bicaudatus 


V 


Ophiogomphus 


mmutus 


albertana 


intncatus 


I  so gen  us 
Arcynopteryx 

Taenionema 
Acroneuria 


Hydropsyche 


Brachycentrus 


Mesovelia 


pacifica 


mu  Isanti 


Agabus 
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^^Z-y^A  */     Collection  Dato  ZZZ1 V ' 7*~ '? > 

NUMBER  IN  SAMPLE  CODE  NO. 


Ephemeroptera 


Plecoptera 


Trichoptera 


Hemiptera 


Coleoptera 


Diptera 


Biologist    


Heptayeniidae 
Baetidae 

Ephernersllidae 
Trichorythidae 


Oligoneuriidae 
Leptophlebiidae 


Heptagenia 
Rhithrogena 

Bactis 


Pseudoclueon 
Daciylobaetis 

Fp!ismarcll^ 

Trichorythodes 


Lachlania 
Trauerella 


elegantula 

undulocn 


turbidum 
ccphous 


saska  tchewanensis 

albcrtana 


Ophiogomphus 


Libelluiidae 
Aeschnidje 

Perlodidae 


Isogenics 

Arc  ynoplcryx 


Perlfdae  Toenionema 


To 

Acruneuri.t 


p.tci  fica 


Hydropsyrhidae 

Hyiropsycbe 

Limnephilidae 

Bracbycentndae 

Brachycentrus 

Mcsoveliidae 
G'jrridae 

Monoveiia 

Dytiscidae 

Agobus 

Elmidae 



Simuliidoe 

^-4  /<&&??  f?t**  US 

'  Culleifliiy 

Chironomidae 

Cetat020iiojiid  a  e 

muls.mti 
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<?~^&+?4>£>0Q  o-^}/cli<E — r^^s^KH/yy^-?LS p> 


■& 


7> 


TOTAL 


J±^ 


zu? 


Total  Number  of  Taxa 
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Project  NO.  /£~//-/7 
/f-7^ 
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Ephemeroptera 

Heptageniidae 

Heptagenia 

elegantula 

Rhithrogena 

undulata 

Bastidae 

Bat'tlS 

Pscuduclueon 

turbidum 

Dactylobaetis 

cepheus 

Ephernerellidoe 

Ephsmereila 

Trichorythidae 

Tr/chorythodes 

Oligoneuriidae 

Lachlania 

saskatchewanensis 

Leptophlebiidae 

Trauerclla 

albertana 

Plecoptera 


Biologist 


Ophiogomphus 


Libellulidae 
Aoschnidae 

Perlodidae 
Peilidae 


Trichoptera 

Hydropsychidae 

Limnephilidje 

Orachycentridae 
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Mesoveliidae 
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Dytiscidae 
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Chironomidae " 
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MACROINVERTEBRATE  LAB  WORKSHEET 


tion  No.    /       ' Sample  No.C  AY\  £>0$'h2  Sampling  Method-*  °^> 


Stat 
ORDE 


Sam 
:AMILY 


tf**^ 


Collection  Date 


Project  NO.  /f^7"//^ 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


Biologist 


Heptngeniidae 


Baetidae 


Odonata 

Gomphidae 

Libellulidae 

Aeschnidae 

Plecoptera 

Perlodidae 

Perlidae 

Trichoptera 

Hydropsychidae 

Limnephilidae 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Chironomidae 

Heptagena 
Rhithrogena 


Baetis 


B 


elegantula 


undulata 


bicaudatu 


EphemereUa 

Trichorythodes 
Lach  Ionia 
7 raver  ell  a 


Gomphus 


mmutus 


albertana 


mtncatus 


Oph  iogomph  us 


lsogen&/a''&£ 
Arcynopteryx 

Taenionema  ' 

Acroneuria  . 


pacifica 

^f>*A 


Brachycentrus 


Mesovelia 


mu  Isanti 


Agabus 


//*/Z#>UZ>~t**<S}^- 


<*/?'  ~(E£y>u$.\£) 


^>Z^uUcAAJb 


•*£-& 


r^i^^^i^. 
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«^f_    Total  Number  ot  Taxa 


^O 
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ORDER 
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Sample  No. 
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Project  NO.  ^.C/y 


Sampling  Method 
GENUS  SPECIES 


Collection  Date 


AJL/  ~J?£  - 


^ 


NUMBER  IN  SAMPLE^ '°       CODE  NO. 


Ephemeroptera 


Plecoptera 


Biologist 


Heptageniidae 


Heptagena 


Rhithrogena 


elegantula 


undulata 


7 


K7 


Baetidae 
Gomphidae 

yf 

Baetis 

Ephemerella 

Trich  ory  th  odes 
Lachlania 
T raver  el  la 

C^ 

bicaudatus 

-4± — O^^ 

.-^>'<f-r 

minutus 

albertana 

Odonata 

Gomphus 

intricatus 

J?  </ 


Ophiogomphus 


Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 


teogen&/s7'<>f<^ 
Arcynopteryx 


"^   J 


u 


Taenionema                             pacifica       ^ 
Acfoneuria  j  »- 


:  J '^j<i  ,U^/T'c  / 


Trichoptera 

Hydropsychidae 

. 

Limnephilidae 
Brachycentridae 

Hemiptera 

Mesoveliidae 
Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

Hydropsyche  


Brachycentrus 


Mesovelia 


mu  Isanti 


P*S 


Agabus 
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■/ 
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15 
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27 
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Station  No.  j_ L_  Sample  No.  Sampling  Method — *  V  i^-^'C.'f —    Collection  Date 

NUMBER  IN  SAMPLE^'"      CODE  NO. 


ORDER 


Ephemeroptera 


Odonata 


Biologist 


FAMILY 


Heptageniidae 


Baetidae 


Gomphidae 


Libellulidae 

Aeschnidae 

Plecoptera 

Perlodidae 

Perlidae 

&pz>  .vt  /  /  'gfar 

Trichoptera 

Hydropsychidae 

Limnephilidae 

•      ' 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

(  J 


i 


/ 


GENUS 

Heptagena 
Rhithrogena 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 
Lachlania 
Tr  aver  el  I  a 


Gomphus 
Ophiogomphus 


SPECIES 
elegantula      / 
undulata    /  /T— 


bicaudatus    .  .      \ 


mmutus 
albertana 

intricatus 
severus 


■*&/Z- 


Isogen&y'j/.^zz. 
Arcynopteryx 

Taenionema 
Acroneuria 


pacifica 


_J9e^     3 


_ d£> 


Sp.  ,.-f 

Hydropsyche  _± 


Vfsyt 


Brachycentrus 


Mesovelia 


mu  Isanti 


Agabus 


\-y-y     X  Z. 


/    o 


^j^i  /t.oyf/~2     6 


TOTAL 


\T/ 


y.    ^C  '  Total  Number  of  Taxa      /     . 


*> 
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/ ?-  A2.?5"02_- 
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15 


36 


27 


43 


45 
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65 
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81 
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X 
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Station  No.  ./ 
ORDER 


r 


Sample  No 
FAMILY 


MACROINVERTEBRATE  LAB  WORKSHEET 

So  &i>  6^ 


=> Sampling  Method 

GENUS  SPECIES 


Project  NO.    '</7"/7 
Collection  Date  Z^-  "^  J>_—  P/* 


>*. 


NUMBER  IN  SAMPLE d'°      CODE  NO 


Ephemeroptera 


Odonata 


Plecoptera 


Biologist 


Heptageniidae        K/^f^   Heptagena 


Baetidae 


Gomphidae 

Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 


Trichoptera 

Hydropsychidae 

Limnephilidae 

-     • 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

Fthithrogena 


elegantula    ■z2^£~*7=~} 
undulata     '2S^   Y 


-7 


£7  /erc.ev?? 
7.  yo  ?z 


X 


Baetis 

Callibaetis 

Q  "Z   Ephemerella 

Trichorythodes 

Lachlania 

Traverella 


bicaudatus 


Gomphus 


mmutus 


albertana 


intncatus 


f.tfWtf 


±*=**4r&-js<     Z5    /f?*2i$? 


Ophiogomphus 


15 


36 
27 

~43~ 
~45~" 


hogent&f^^ 
Arcynopteryx 

Taenionema 
Acroneuria 


Hydropsyche 


\Lf 


pacifica 


y*~9 


-?     V.«T8?2- 


Brachycentrus 


Mesovelia 


mu  Isanti 
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Agabus 


65 


81 


^= 
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TOTAL 


Total  Number  of  Taxa 
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Station  No. 
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Project  NO. 


Sample  No. 
FAMILY 


Sampling  MethooO  ;'/£#&—■         Collection  Date  ■/t^T~'^^ 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


Plecoptera 


Trichoptera 


Hemiptera 


Coleoptera 


Diptera 


Biologist 


Heptageniidae 


Libellulidae 
Aeschnidae 

Perlodidae 


Perlidae 


S?/> 


Ytt  teffcr 


Hydropsychidae 

Limnephilidae 
Brachycentridae 


Mesoveliidae 
Gerridae 


Dytiscidae 
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Ceratopogonidae 

Hep  tagena 


Rhithrogena 


Baetidae 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 
Lachlania 

Gomphidae 

T raver  el  I  a 

Odonata 

Comphus 

elegantula 


undulata 


Dicauaatus  .       ^    y. 


Oph  iogomph  us 


mmutus 


albertana 


in  meatus 


lsogen&tf&&<5  

Arcynopteryx  

Taenionema  ry  pacifica 

Agipneuria    «  a    . 


Acroneui 


V*- 


Hydwpsyche  __ 

L_jfe &  e/  aajPfer* i> sy  cl\  <g= 


Brachycentrus 


Mesovelia 


mu  Isanti 


Agabus 


7T 


H^^u 


) 


dX^-L^ry^^ 


¥> 


Total  Number  of  Taxa 


zy" 


TOTAL 


/  ¥$// 


^    J,i/o?z  — 


-^      .  (.02/ 


Z£     frrfrz 


15 


36 


27 


43 


45 


A  7^// 


X     dT'STSSr'Z.  — 

_Z  65 


/ 


Z~         I 


(,02./ 


2_-  -  £01-1 


81 


2T 


j.t/Off^ 


jL 


^■t^ 


y 


7.  JT7 


<f  f  A^~tf 


<Pt 


l&^ 


Station  No. 
ORDER 


F-Z 


Sample  No 
FAMILY 


MACROINVERTEBRATE  LAB  WORKSHEET  Project  NO.  /^ZZSy '7 

c.mni;nn  M«,thod    ^  V&  far^&     Collection  Date     7^  -/(f"/^ 


Sampling  Met 
GENUS  SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


Odonata 


Plecoptera 


Biologist 


Heptageniidae 


Baetidae 


Gomphidae 

Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 


Trichoptera 

Hydropsychidae 

Limnephilidae 

•      ■ 

Brachycentridae 

Hemiptera 
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Ephemerellidae 
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Heptagenia 
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Ephemerella 

Trichorythodes 
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Ophiogomphus 
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NUMBER  IN  SAMPLE 
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Ephemeroptera 
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Plecoptera 


,  /,J, 


Heptageniidae 


Heptagena 


Rhithrogena 


Baetidae 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 

Lachlania 
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Gomphidae 

Gomphus 
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undulata    / 


bicaudatus   / 
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Ophiogomphus 


mmutus 


albertana 
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Libellulidae 
Aeschnidae 
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Arcynopteryx 
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. 
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Ceratopogonidae 

Taenionema  pacifica 

'  '  y         Acrgneuria 

<£?£>  Vi  f  "/*£  &yQ-*  i  A^  kJc.  fit*/ ■*■!',  s  (>}    s 

U Jl&  &  "**        * 

Hydrgpsyche     , 


<?3y  <-t>*+".-*  /?/*  9  ■)   ;"A» 


-^ 


Brachycentrus 


Mesovelia 


mu  Isanti 


Agabus 


? 

^T 


Biologist 


/2- 


rsi 


*y>r*A-  iCs/,+ 


#os 


TOTAL 


Z    1.9/T/ 


"%,        .£02/ 


2=&  J?£  .0°2.t>c 


15 


36 
~27~ 

~43~ 
"45~ 


65 


5    y.ur? 

—L        e> 

-Z-        C&02./ 


81 


3  'V9¥5 


^L 


LL 


Total  Number  of  Taxa 


</  =  3-° 


Station  No. 
ORDER 


F-2- 


MACROINVERTEBRATE  LAB  WORKSHEET  Project  NO.    /  S>  / ? 

Sample  No.  __^__  Sampling  Method  Z'ck-SuP&zf'     Collection  V)m^///~--/ ? " ^/^ 

FAMILY  GENUS  SPECIES  NUMBER  IN  SAMPLE  CODE  NO. 


Ephemeroptera 


Odonata 
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Ephemerella 

Trich  orythodes 
Lachlania 
T raver  el  la 

<£> 

bicaudatus    , 

-2- 

minutus 

albertana 
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Simuliidae 
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Chironomidae 
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/  s 


'    -^u/ 


Heptagena 
Rhithrogena 
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Dytiscidae 
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Trichorythodes 
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Biologist 


Heptageniidae 
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Gomphidae 
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Perlodidae 
Perlidae 

Hydropsycbidae 

Limnephilidae 
Brachycentridae 


Mesoveliidae 
Gerridae 


Dytiscidae 
Elmidae 


Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 


/ 


r  A 


Heptagena 
Rhithrogena 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 
Lachlania 
Tr aver  el  I  a 


Gomphus 


Ophiogomphus 


Isoganif?  foil 
Arcynopteryx 

Taentdnema 
Acroneuria 


Hydropsyche 


Brachycentrus 


Mesovelia 


Agahus 


-€, 


Total  Number  of  Taxa 


elegan  tula 
undulata         J-' 


bicaudatus 


minutus 


albertana 


mtncatus 


--*J.\ 


pacifica 


mulsan  ti 


TOTAL 


I 


&    7.22-^   6 


^ 


-A 


/  & 


15 


36 


27 


43 


45 


65 


81 


c/c  a.  ?2- 


Station  No. 
ORDER 


F-. 


r> 


MACROINVERTEBRATE  LAB  WORKSHEET  Project  NO.  /S  ' '7 

Sample  No.  __Z Sampling  Method    SctfC**-'     Collection  Date  //Sj^jLT  ^^ 

FAMILY  GENUS  SPECIES  NUMBER  IN  SAMPLE  CODE  NO. 


Ephemeroptera 


Odonata 


Piecoptera 
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Trichorythodes 
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albertana 
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elegantuta 
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Perlodidae 
Perlidae 
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Trichorythodes 
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Ophiogomphus 


C/ 
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Trichoptera 
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Project  NO. /^1Z_ 
Collection  Date  ^1±SlL2~  ~?  ^ 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


Odonata 


Plecoptera 


Biologist 


Heptageniidae 


Baetidae 


Gomphidae 

Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 


Heptagena 
Rhithrogena 


Baetis 
Callibaetis    ' 


Ephemerella 

Trichorythodes 
Lachlania 
T raver  el  I  a 


Gomphus 
Oph  iogomph  us 


9 


elegantula 
undulata     W 


/   bicfudatus      ,  ~ 


o 


mmutus 


albertana 


intncatus 


s/sverus 


Isogenics 
Arcynopteryx 


^$F5 


rr 


t^.<*  •*!>■•  $ 


Taenionema 
Acroneuria 


pacifica  J> 

2- 


Trichoptera 

Hydropsychidae 

Limnephilidae 
Brachycentridae 

Mesoveliidae 
Gerridae 

Dytiscidae 
Elmidae 

Simuliidae 

Culicidae 
Chironomidae 

Ceratopogonidae 

Hydropsyche 

-     - 

Brachycentrus 

Hemiptera 

Mesovelia 

Coleoptera 

Agabus 

Diptera 

/%,A0>~  *y~u>*- 

/%  SAU->i  <   •/  1  fl/l. 

mu  Isanti 


^^- 


-/-".'.-.r_r 


Total  Number  of  Taxa 


ZZ 


TOTAL 


"7        © 


15 


z7^>   ^iJ.^H; 


^ 


36 


27 


43 


45 


e> 
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81 


^ 
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MACROINVERTEBRATE  LAB  WORKSHEET 

Samplp  Nn         Sampling  MpfhnH — rl^**-      Tnllortinn  Pa^ 

FAMILY                          GENUS                            SPECIES                     NUMBER  IN  SAI\ 

Proiect  NO.           '  / 

»[/f  r/  7-  ?-£ 

ORDER 

/IPLE             CODE  NO. 

Ephemeroptera 

Heptageniidae 
Baetidae 

Gomphidae 

Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae                      . 

Hydropsychidae 

Limnephilidae 
Brachycentridae 

Mesoveliidae 
Gerridae 

Dytiscidae 
Elmidae 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae   . 
E>-  .^  'C/  '  <7V^eT 

'-.•  >  -  -~ .-<    -■ 

Tntal 

Heptagena 

elegantula      'f 

r"  ?.j/f?9   i 

Rhithrogena 

undulata      L/ 

f 

^.  y.^2    6 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 

Lachlania 

Traverella 

bicaudatus 

15 

i 

minutus 

^ 

Yz.yovf 

36 

albertana 

27 

Odonata 

Gomphus 

in  meat  us 

43 

Qphiogomphus 

severus 

45 

r 

s 

-J     /' 

Plecoptera 

Isogerdkf  <*i (£?£• 
Arcynopteryx 

y^2^>iT^//S 

/ 

Taenionema 
Acroneuria         , 

Hydropsyche    __^_- 

pacifica 

4        *J  ' 

65 

7 

4+*dJa  effr      *Ls 

2. 

Trichoptera 

23"  ^~ 

<7 

/ 

-      ■ 

Srac/j/cenfrus 

— 

• 

g       -  _:TT  --^i..."*-.,  ■-',.<.~S. 

mul&nti 

/ 

Hemiptera 

Mesovelia 

81 

Coleoptera 

Agabus 

1 

/ 

Diptera 

^- 

2- 

.  £©V 

• 

* 

"7733-  v* ,'  7" "3<W 

■^^^% 

.1.07.} 

* 

2_ 

£• 

.(eOZj  ■ 

1 

s&yi&69i 

Z/yts>,o* 

^"7?     _■       -_'                ^'■Ji.^^C' 

> 

1 

y 



Rinlnqiit 

TOTAL 

Numhpr  nf  Ts*a            /  ,    •     ,     .. 

—45 

^    V07 

Station  N 
ORDER 


o.   J 


MACROINVERTEBRATE  LAB  WORKSHEET 


Project  NO 


(£-/■? 


Ephemeroptera 


Plecoptera 


^9     " 

/ 


Biologist 


Sample  No. 
FAMILY 


*P 


Sampling  Method 


5"- 


r%3?~<  *■-     Collection  n^p/  /  f '-  /  Z-  ^  C 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Heptageniidae 


Heptagena 
Rhithrogena 


elegantula 


ft* 


Baetidae 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 
Lachlania 

Gomphidae 

T caver  ell  a 

Odonata 

Gomphus 

undulata      •'-/ 


bicaudatus 


/^&*t*5- 


Ophiogomphus 


minutus 


albertana 


intricatus 


Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 


fsogertuhS'<Zr<Z 
Arcynopteryx 

Taenionema 
Acroneuria  ., „.- 


igg&ti?b//s 


pacifica 


£s 


Trichoptera 

Hydropsychidae 

Limnephilidae 

. 

Brachycentridae 

vij  t>  .-•  /^ .--."  a./ ,  -   ■ 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

O.  ./}  'C/'  f7j>t  - 

Hydropsyche 


■  *  -f 


Brachycentrus 


Mesovelia 


/ 


^S 


mu/. 


'/anti 


Agabus 


CSu-±S~r:<:r*  ts-<s     .~'y^_ -S. 


^L 


"'.■■  '/>■  -",•<  •  ...• 


//?;. '-.r, 


/ 


r*z 


- ) 


Total  Number  of  Taxa  ._ 


)7 


.y 


TOTAL 


s^s.yf?? 


y  j?.t/t>2z 


15 


•jTF    VZ^o?f_ 


36 


27 


43 


45 


/ 


65 


^L 


81 


2:      .&<>*/ 
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^ 


£5 
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ORDER 


£Z 


Sample  No 
FAMILY 


Project  NO.    *  ft  7 
Sampling  Method  _^/"^aJ  Collection  D atP  U7  st-  pr_^ 


MACROINVERTEBRATE  LAB  WORKSHEET 

3 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


Odonata 


Biologist 


Heptageniidae 


Baetidae 


Gomphidae 


Libellulidae 

Aeschnidae 

Plecoptera 

Perlodidae 

Perlidae 

Trichoptera 

Hydropsychidae 

. 

Limnephilidae 
Brachycentridae 

Hemiptera 

Mesoveliidae 
Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

Heptagena 
Rhithrogena 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 

Lachlania 

Traverella 


Gomphus 
Ophiogomphus 


I sogen  u$  f  CfczZ 
Arcynopteryx 

Taenionema 
Acroneuria 


&^ 


Hydropsyche 


dA 


f  >->  WA.r  st> 


Brachycentrus 


Mesovelia 


Agabus 


elegantula      ~7 


undulata    g>   O 


bicaudatus 


mmutus 


albertana 


mtricatus 


&*»?*  >'  c    ¥■■ 


pacifica 


\l££z 


( 


-&.-i 


/J_=L 


"-3 


*p* 


■y 


mulsan  ti 


/)j£   (£t££_   -s  ■ 


_>•/  •;  • 


J 


TOTAL 


71. 


W 


Total  Number  of  Taxa 
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5" 
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/# eti/f^Tf^ ^ 3  zz'/oi.i??? 
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27 

"43~ 
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MACROINVERTEBRATE  LAB  WORKSHEET  Project  NO.   /^/  7 

Sample  No.  ^=2. Sampling  Method         /  "--  -V  Collection  Date  y//    '''-  7"s 

FAMILY  GENUS  SPECIES  NUMBER  IN  SAMPLE  CODE  NO. 


Ephemeroptera 


Odonata 


Biologist 


Heptageniidae 


Baetidae 


Gomphidae 


Libellulidae 

Aeschnidae 

Plecoptera 

Perlodidae 

Perlidae 

•5> 

;'"'    ': 

Trichoptera 

Hydropsychidae 

Limnephilidae 

-      • 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

f  /> 


Heptagena 
Rhithrogena 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 
Lachlania 
T raver  el  I  a 


Comphus 
Ophiogomphus 


IsogenuS'  fc/ci 
Arcynopteryx 

Taenionema 
Acroneuria 


Hydropsyche 

CLL 


Brachycentrus 


Mesovelia 


>••/•-•?  sp 


Agabus 


"'.■ '  ■■;;■•>'•  V 


f  / 

6  ':.-'.-/■•'/■       ^ 


/T^Z 


elegantula      ~7 


2L    S^'Sf 


i 


undulata    2l  O 


-2-1' <?*.<>* o£      _ 


bicaudatus 


/y&4/?$fr-7f^  S  -:    ±2/0  Z--Z7#? 


minutus 


albertana 


mtricatus 


~L 


15 


36 
27 

~43~ 
~45~ 


O 


f Ai ■■'■-■  -    y- 


pacifica 


2      «.  K5*/ 


65 


?^ 


3 


p- 


mulsan  ti 
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'  \/<L 


£a>      t 


jr  s*wyf 

3    /.  / jj// 


TOTAL 


.2- 
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Total  Number  of  Taxa 
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? 


Station  No.  _i _ 


MACROINVERTEBRATE  LAB  WORKSHEET  Project  NO.  /<'7 

Sample  No.  jL Sampling  Method^  r-  '^^  ^Collection  Date-4JZ  ~''  y-7£ 


ORDER 


FAMILY 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


Heptageniidae 


Heptagena 


Rhithrogena 


elegantula 
undulata   /-^ 


£ 


"75    /?.  2.&?f~ 


Baetidae 


Odonata 


Gomphidae 


Baetis      _^ 

Callibaetis 

Ephemerella 


Trichorythodes 
Lachlania 
T raver  ell  a 


Comphus 
Oph  iogomph  us 


tJlLJUddl'US        — 


Z£ 


&is~//  2      y/z. 


alberrana 


intricatus   I 


severus 


Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 

Hydropsychidae 

Limnephilidae 
Brachycentridae 

Mesoveliidae 
Gerridae 

Dytiscidae 
Elmidae 

Simulndae 

Culicidae 

Chironomidae 

Ceratopogonidae 

Plecoptera 

IsogenGs/r/c;  Z 
Arcynopteryx 

Trichoptera 

Taenionema 
Acroneuria 
Ca  w  v*  #  a 

Hydropsyche 

•     ■ 

Brachycentrus 

Hemiptera 

Mesovelia 

Coleoptera 

Agabus 

Diptera 

,t>  •*<->'>  i  -IS-  ft  '  - 

/*te?&/&4k 


pacifica         / 


^ 


mu  Isanti 


jL 


Jl. 


s 


15 


36 

~43~ 
~4T 


65 


81 


Total  Number  of  Taxa 


17 
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'Z 


MACROINVERTEBRATE  LAB  WORKSHEET 


Project  NO.  /  <>  7 


Station  No.  JL ll  Sample  No. 

ORDER  FAMILY 


/ 


GENUS 


Sampling  Method  f  ■'  "•   v'^"     5  ''  Collection  Date-^_^_£l_'"  •      ' 

SPECIES  NUMBER  IN  SAMPLE  CODE  NO. 


Ephemeroptera 


Odonata 


Biologist 


Heptageniidae 


Baetidae 


Gomphidae 


Libellulidae 

Aeschnidae 

Plecoptera 

Perlodidae 

Perlidae 

,<iy>\-<  1      ••'■1 

Trichoptera 

Hydropsychidae 

Limnephilidae 

•     • 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

Heptagena 
Rhithrogena 


Baetis      .# 

Cal I  i baetis 

Ephemerella 

Trichorythodes 

Lachlania 

Travsrella 


Comphus 
Ophiogomphus 


elegantula 


<£ 


undulata   J~^*- 


"  bivdudjfus 


t>&W* 


mmutus 


albertana 


intricatus    ' 


IsogenGs/c/c  ■ 
Arcynopteryx 

Taenionema 
Acroneuria 


/&&*//*h£k 


Hydropsyche 


Brachycentrus 


Mesovelia 


±  h/y 


pacifica 

/ 

j  -.    • 

-     ', 

■  4       ■-  i 
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Agabus 


<3 *>//■?■  77/- .'  5  {  >X 
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Total  Number  of  Taxa 
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Sample  No.  —2. — 
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Project  NO.  /  ^/ 7 


FAMILY 


Ephemeroptera 


/  K** 


Heptageniidae 


Baetidae 


+/f 


/         -J 


^,>  ? 


Odonata 


Gomphidae 


Libellulidae 

Aeschmdae 

Plecoptera 

Perlodidae 

Perlidae 

(%  f!>  ^TflC-A  = 

Trichoptera 

Hydropsychidae 

Limnephilidae 
Brachycentridae 

Hemiptera 

Mesoveliidae 
Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

£r/  *  -p '-/  ~l 

Sampling  Method -Jj—L—    "  Collection  Date- 

GENUS  SPECIES  NUMBER  IN  SAMPLE  CODE  NO. 


Heptagena 


Rhithrogena 


elegantula 


undulata    ^~^H  /  & 


yy^i^p- 


minutus 


Baetis  bicaudatus 

Callibaetis  

( 

Ephemerella 

Trichorythodes 
Lachlania 
Tr aver  el  I  a 

Gomphus 
Oph  iogomph  us 


albe, 


&sfy£*i  C\ 


intricatus 


severus 


IsogenOsf  (/&■$ 
Arcynopteryx 

Taenionema 
Acroneuria 


fje£r*t}A+£i 


pacific.) 


& 


-L. 


Hydropsyche 


(*/  r-u  ;-.u-^j  rv  C  //S- 


TV 


■r- 


Brachycentrus 


Mesovelia 


mu  Isanti 


Agabus 


y 


7 


—* 


-z/ 
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JL. 


ST 


_5 

-2 
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j7 


n£ 
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//> 
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MACROJJsLVERTEBRATE  LAB  WORKSHEET  Project  NO.  / Z^/ ? 

Sample  No.  —2 Sampling  Method  -'  -''   >'    ''  '      ''     Collection  Date.  1ZL--A2  "/^ 


FAMILY 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


/ 


/*/£   ■ 


Heptageniidae 

M 


■■ 


A    .'  /]5MCf, 


/•;,.-• 


• 


Baetidae 


->/-■■     ' 


Odonata 


Plecoptera 


Gomphidae 

Libellulidae 
Aeschnidae 

Perlodidae 
Perlidae 


(%-&  V  !.',£•'/(    r 

Trichoptera 

Hydropsychidae 

. 

Limnephilidae 
Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

Z-~*  •'//'  ft'C 

Heptagena 
Rhithrugena 


Baetis 

Ca/libaetis 

Ephemerella 

Trich  ory  th  odes 
Lachlania 
T raver  ell  a 


elegantula  ^7*~  H 
undulata    €f '-3  /  <3 


bicaudatus 

■      >■"■   ■■     ■'■ 


Gomphus 


Ophiogomphus 


Isogenus:  <fi 
Arcynopteryx 

Taenionema 
Acroneuria 

Hydropsyche 

.'/..  -,■;...... 

Brachycentrus 


Mesovelia 


Agabus 


Biologist 


/ 


/??&*ty?-^~. 


>    <* 


■Mj^ti  C\ 


alber,tk 


intricatus 


£&0^T*-/t  5 


pacifica 


£ 


Un—t&UL     ' 


mu  Isanti 


TOTAL 


7 


/i 
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2- 
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jt 
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15 
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81 
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MACROINVERTEBRATE1_AB  WORKSHEET  Project  N 

Sample  No.  L^^-P  Sampling  Method    \r<>^7^t        Collection  Date  ^JlMc/ i 


FAMILY 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


Odonata 


Plecoptera 


Biologist 


f£     ^^^ 


Heptageniidae 


Baetidae 


Gomphidae 

Libellulidae 
„Aeschnidae 


Heptagena 
Rhithrogena 

Baetis  _ 

Callibaetis 

Ephemerella 

Trichorythodes 
Lachlania 
T raver  ell  a 

Gomphus 
Ophiogomphus 


elegantula 


undulata 


bicaudatus /  /      /C  \ 


^£&Y'* 


mmutus 


albertana 


mtncatus 


/Xr*£>eyn*jP'OYTrt/**  <1^<£<iS  tSA//^. 


Perlodidae 


Perlidae 


Isogen&f  c/:S.  ? 
Arcynopteryx 

Taenionema 
Acroneuria 


pacifica 


Trichoptera 

Hydropsychidae 

Limnephilidae 

•      • 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

Brachycentrus  * 


Mesovelia 


mu  Isanti 


Agabus 


c>? 


<U2/ 


15 


~3r9     /73.H&7'- 


36 


27 


s: 


43 


^ 
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65 
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MACROINVERTEBRATE  LAB  WORKSHEET 
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Station  No. 
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/ 
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Sample  No.  _/ Sampling  Method  ' " ■'  / '       Collection  Date   --  — -"~         ■'      ~^' 

FAMILY  GENUS  SPECIES  NUMBER  IN  SAMPLE  CODE  NO. 


Ephemeroptera 


Odonata 


Biologist    


Heptageniidae 


Baetidae 


Gomphidae 


Libellulidae 

Aeschnidae 

Plecoptera 

Perlodidae 

Perlidae 

Trichoptera 

Hydropsychidae 

Limnephilidae 

•      • 

Brachycentridae 

Hemiptera 

Mesoveliidae 

Gerridae 

Coleoptera 

Dytiscidae 

Elmidae 

Diptera 

Simuliidae 

Culicidae 

Chironomidae 

Ceratopogonidae 

/Faaj'O*  ■  /.-. 

/,/  ■ 


Heptagena 
Fthithrogena 

Baetis 

Callibaetis 

Ephemerella 

Trich  ory  th  odes 
Lachlania 
T raver  el  I  a 


Gomphus 
Ophiogomphus 


elegantula  JXt 
undutata 


£f£/o 


■  \ 


bicaudatus    ' ,  ' 


/^MN/, 


mmutus 


albertana 


in  tr /cat us 


severus 


Isogenoa/ys'-; 
Arcynopteryx 

Taenionema 
Acroneuria    _^ 

C> 'ir-  >-n  0-P"(  f; 


Hydrppsyche 


/^*&/&f/-£ 


pacifica 


* 


s  yc>-r'-) 


a'/  :-^--.;7^,..-y-: 


>2 


Brachycentrus 


Mesovelia 


mu  Isanti 


Agabus 


-^T. 


. 


v" 


(./,-;    '.    '    •     f*r  ,'i; 
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Total  Number  of  Taxa 
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FAMILY 


MACROINVERTEBRATE  LAB  WORKSHEET 


Sampling  Method' 


Project  NO.  HZJZ"^^ 
Collection  DateJ2^ZlZZ  -  7 £ 


GENUS 


SPECIES 


NUMBER  IN  SAMPLE 


CODE  NO. 


Ephemeroptera 


Heptageniidae 


Odonata 


Libellulidae 
Aeschnidae 


Plecoptera 

"-11     * 


Perlodidae 


y 


»  i   c>  &• 


Perlidae 


/ 


i 


Heptagena 
Rhithrogena 


Baetidae 

Baetis 

Callibaetis 

Ephemerella 

Trichorythodes 

Lachlania 

T raver  ell  a 

Gomphidae 

Gomphus 

elegan  tula 


undulata 


bicaudatus 


/ 


/L2JJ3&&&/   ? 


Ophiogomphus 


m/nutus 


albertana 


in  meatus 


/,< 


Isogenic  {, 
Arcynopteryx 


Wk  =     fr<4*rr?$H' s. 


Taenionema 
Acroneuria 


pacifica 
/-\crurieuria  t 


Trichoptera 

Hydropsychidae 

Limnephilidae 
Brachycentridae 

Mesoveliidae 
Gerridae 

Dytiscidae 
Elmidae 

Simuliidae  . 

Culicidae 

Chironomidae 

Ceratopogonidae 

Hydropsyche     , 
i 

•     - 

Brachycentrus 

Hemiptera 

Mesovelia 

Coleoptera 

Agabus 

Diptera 

mu  Isanti 


-/ 


1 


JLuH±ejv?>?) 


i^/  '    : 


Biologist 


y:  -  -    - 


C'  ^  ■    '  j 


a/'  -  *  — --  . 


TOTAL 


Total  Number  of  Taxa 


f  c/ 


7 
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2. 


_Z 


jLL 


is 


15 


36 
27 
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65 


81 
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C.   MICROBIOLOGY 


APPENDIX 

DIPTERA 

SARCOPHAGIDAE  -  R.J.   Gagne 

Eavinia  inerminiae  R.-Desvoidy 
Eavinia  planifrons   Calderwood 

Blaesoxipha  eleodis   ( Al  dri  ch ) 
Blaesoxipha    sp.   nr. carta  (Aldrich_ 
Blaesoxipha  opifeva  (Coquillett) 
Blaesoxipha  hunteri   (Hough) 

Sarcophaga  bishoppi  Aid  rich 
Sarcophaga  bullata  Parker 
Sarcophaga     s  p .    #1 
Sarcophaga     sp.    #2 
Sarcophaga    sp.    #4 

Wohlfahrtia  vigil  (Walker) 

Eelicobia  rapax  (Walker) 

0'  .i 

Taxigramma  heteroneura  (Meigen) 

Opsidis  oblata  (Town send) 

Ewnachr onychia  montana  Allen 

Sphenornetopa  terpta  (Coquillett) 

Amo 

Amobiz  floridensis   (Townsend) 

Metopia  argyrocephala   (Meigen) 

Eilarella  hilar&lla   (Zetterstadt) 

Phrosinella  pilosifrons   ATI  en 

Gymnoprosopa  pallida   Allen 

Ptychoneura  aristalis   (Coquillett) 

Senotainia  rubriventris   Macquaert 
Senotainia  trilineata   Wulp 
Senotainia   sp.  nr.  trilineata   Wulp 
Senotainia  flavicomis   Townsend 
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CALLIPHORIDAE  -  R.J.   Gagne 

Thaenicia  sericata  (Meigen) 
Phorrda  regina  (Meigen) 
BufotuciVia  rhetuna  (Shen.) 
Calliphora  coloradensis     Hough 

MUSCIDAE  -  R.J.   Gagne 

Muscina  assimilis   (Fallen) 
hhiscina  fulracmra  Snyder 

Schoenomyza  dorsalis   Loew 

Tetramerinz  parvimaculata  (Stein) 

Lispe  polita  (Coquillett) 

Lispe  masoni  Stein 
Lispe  sociabilis  Loew 

Limosia  sp.   #1 

Coenosia  sp.    #1 

Myospila  meditabunda     (Fabricius) 

Quadrularia  laetifica   (R.  Desvoidy) 

Eydrotaea  militaris   (Meigen) 

Spilogona  argentiventris   (Malloch) 
Spilogona   SP«  #1 

Eelina  nigripennis   (Walker) 
Eelina  croene   (Walker) 

Eaematobia  irritans   (Linnaeus) 

Musaa  domestica   Linnaeus 

Orthellia  caesavian   (Meigen) 

Fannia  canicularis   (Linnaeus) 

Fannia     sp.  #1 
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ANTHOMYIDAE  -  D.G.   Stryskal 

Pegomya  aoutipennis  Mai  loch 

Pegomya  Sp.    #1 

Fegormja  sp.    #2 

Pegomya  sp.    #3 

Pegomya  sp.    #4 

Pegomya  sp.    #5 

Pegomya  sp.    #5 

Hylemya  normal-is  Malloch 
Hylemya  concorda  Huckett 
Mylemya  platura  (Meigen) 
Mylemya  setiventris  Gr. 
Hylemya  neomexicana  Mallcch 
Hylemya  cinerella  Fallen 

Leucophora  cinerea  R.-Desvoidy 
Leucophora  maculata  (Stein) 

Calythea  micvoptevx  Thomson 

Pseudoleria  sp.    #1 

Hydrophoria  divisa  (Meigen) 

Pherbellia  hwrrilis   (Loew) 

Cordilwca  latifrons  Loew 

Scatophaga  stercoraria  (Linnaeus) 

TACHINIDAE  -  Curtis  Sabrosky 

Peleteria  sp.    #1 
Peleteria  sp.    #2 

Deopalpus  hirsutus  Town send 

Bonnetia  comta   (Fallen) 

Stomatomyia  parvipalpis  Will  is ton 

Goniochaeta  plagioides  Town send 

Exovista  sp.    #1 

Spoggosia   sp.  #1 

Ceracia  dentata   (Coguillett) 
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Acernya   sp.    #1 

Chactonodexodes  vanderwulpi    (Townsend) 

Exoristoides  johnsoni   Coquillett 

Voria  ruralis   (Fallen) 

Spathidexia     sp.    #1 

Micromintha  melania     Townsend 

Periscepsia  helymus    (Walker) 
Periscepsia  laevitata   Wulp. 
Periscepsia  cinerosa   ( Coq  ui  11  ett ) 

Meigenielloides  cinereus   Townsend 

Sitophaga   sp.  nr.  lateralis   (Cur ran) 
Sitophaga   sp.  nr.  mutabilis   (Coquillett) 

Medina  barbata   (Coquillett) 

Oxynops  anthraeinus   (Bigot) 

Procatharosia   sp.  #1 

Reinhardiana  petiolata   (Townsend) 

Gyrrmosoma  filiola  Loew 
Gymnosoma  occidentale  Curran 
Gyrrmosoma  fuliginosa  R.-Desvoidy 

Xanthomelanddes  californica  Townsend 

Cylindromyia  californica  (Bigot) 

Hyalomyia  aldrichii  Townsend 

Pararchytas  decisus  (Walker) 

Norwickia  sp.  #1 

Norwickia  sp.  #2 

Norwickia  sp.  #3 

Norwickia  sp.  #4 

Metopotachina  n.   sp.    #1 

Microphthalma  disjuncta  (Wiedeman) 
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Promasiphaga  con f us  a   (Aldrich) 

Gonia   sp.  #1 

Gonia   sp.  #2 

Gonia   sp.  #3 

Gonia   sp.  #4 

Spallanzania  hebes   (Fallen) 
Acroglossa  finitima   (Snow) 

Chaetogaedia  townsendi   Sabr.  &  Am. 

Pseudopsrichaeta  erecta   (Coquillett) 

Madremyia  saundsrsi   (Willeston) 

Lixophaga   sp.  #1 

Schizactia  vitinervis   (Thomson) 

Elfia  usitata   (Coquillett) 

Elfia     n.  sp.  #1 

Elfia     sp.  #2 

Elfia     sp.  nr.  curriei   (Town send) 

Drepanoglossa  lucens   Townsend 

Phantasiomyia  atripes   (Coquillett) 
Phantasiomyia  gracilis   Townsend 

Leucostoma  simplex   (Fallen) 

Micro chaetina   sp.  nr.valida  Townsend 
Microchaetina   sp.  #1 

Paradidyma  singularis   Townsend 
Paradidyma  obliqua     Reinhardt 
Paradidyma   sp.  nr.  retracta   Reinhardt 
Paradidyma   sp.  #1 

Aplomya  confusionis   Sellers 

Catagomopsis   sp.  #1 

Clausicella  setigera   (Coquillett) 
Clausicella   sp.  #1 

Gen.  #1  sp.  #1  (Ericiini) 


BRACONIDAE  -  Paul  Marsh 
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HYMENOPTERA 


Chelonus   (Chelonus)  sericeus 

Say 

Chelonus   (CJielonus)   sp.    #1 

CJielonus   (Chelonus)   sp.    #2 

Chelonus    (Chelonus)   sp.    #3 

Chelonus   (Chelonus)   sp.    #4 

Crielonus   (Micro chelonus)  sp. 

#4 

Chelonus   (Micro chelonus)   sp. 

#6 

Clielonus   (Microchelonus)   sp. 

#7 

Chelonus   (Microchelonus)   sp. 

#8 

Chelonus    (Microchelonus)   sp. 

#9 

Chelonus   (Microchelonus)   sp. 

#10 

Chelonus   (Microchelonus)   ?hu 

rdi   McComb 

Chelonus   (Microchelonus 

Iphiaulax  sp.    #1 

Iphiaulax  sp.    #2 

Iphiaulax  sp.    #3 

Cardiochiles  rubicundus   Mao 

Crassomicrodus  fluvescens   (C res son) 

Cremnops  califomicus   (Morrison) 

Agathis  nigripes   (Cress on) 
Agathis  atripes   (Cresson) 
Agathis  brevicomis   Muesebeck 
Agathis  gibbosa   Say 
Agathis   sp.  #1 
Agathis   sp.  #2 
Agathis   sp.  #3 
Agathis   sp.  #4; 


Bracon 

erucarum 

(Cushman) 

Bracon 

gelechiae  Ash me ad 

Bracon 

hys 

lopi 

(Viereck) 

Bracon 

meromyzae  Gahan 

Bracon 

sp. 

#5 

Bracon 

sp. 

#6 

Bracon 

sp. 

#8 

Bracon 

sp. 

#9 

Bracon 

sp. 

#10 

Bracon 

sp. 

#11 

Microctonus  eleodes   Viereck 

Mirax     sp.  #1 

Lysaphidus  rami  thy r us    (Smith) 
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Trioxys  bonnevillensis   Smith 

Lysiphlebus  testaceipes   (Cresson) 
Lysiphlebus  utdhensis   (Smith) 

Meteorus  leviventris   (Wesmael ) 

Orthostigma   sp.  #1  • 

Choribidella   sp.  #1 

Coelinidea   sp.  #1 

Eormius   sp.  #1 

Eormius   sp.  #1 

Eormius   sp.  #3 

Eormius   sp.  #4 

Bhysipolis   sp.  #1 

Bog as  scrutator   (Say) 
Bogas   sp.  #2 

Tetrasphaeropyx  sp.  #2 

Gnaptodon  nepticulae   (Rah.) 

Elasmosoma  sp.  #1 

Microplitis  croce-ipes     (Cresson) 
Microplitis  varicolor  Viereck 

Microgaster  sp.  #1 

Rhaconotus  cressoni  M.  and  W. 

Microtypus  sp.  #1 
Microtypus  sp.  #2 
Microtypus   sp.  #3 

SZaews  sp.  #2 

Brachystropha  sp.    #1 
Brachystropha  sp.    #2 

Orgilis  impiger  Mues . 

Parahormius  pallidipes  (Ashmead) 

Opius  sp.   nr.    chewancanus  Fischer 
Opius  sp.   nr.    irregularis  Wesmael 
CJpius  sp.    #2 
0p-£us  sp.    #4 
CJptws  sp.    #6 

Chorebus  sp.    #1 


D.  VEGETATION 
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TABLE  1. 

Plant  Phenology  Key 

1 .  Winter  dormancy 

2.  Spring  growth    (Veg. ) 

3.  Summer  leaves 

4.  Winter  leaves 

5.  Leaves   (decidious) 

6.  Flower  initiation 

7.  Full    flower 

8.  Seed  dissemination  complete 

9.  Summer  dormancy 

10.  Summer  vegetative  regrowth 

11 .  Insect  damage 

12.  Abnormal  senescence 

13.  Seeds  nearing  maturity 

14.  Fall  leaf  senescence 

15.  Tight  flower  bud  stage 

16.  Seed  stalk  elongation  complete 

17.  Coloration  (gain  color) 

18.  Discoloration  (losing  color) 

19.  Flowers  opening  from  buds 

20.  Flowering  complete  -  drying  up 

21 .  Soft  dough  stage 

22.  Livestock  utilization 
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TABLE  2. 

Phonological   condition  of  plant  species 
v/ithin  four  yen etation  types  at  several   d ates 

Percent  in 
Date Vegetation  Type Species Condition Phenol ogical    Condition 

9/27/74         Sagebrush-Greasewood         ARTNOV  100  3.  Summer  leaves 

14.  Fall    leaf  senescence 

15.  Tight  flower  bud 

16.  Seed  stalk  elongation 
19.  Flowers  opening 

3.  Summer  leaves 

14.  Fall  leaf  senescence 

15.  Tight  flower  bud 

16.  Seed  stalk  elongation 
3.  Summer  leaves 

13.  Seed  near  maturity 

14.  Fall  leaf  senescence 
16.  Seed  stalk  elongation 

14.  Fall  leaf  senescence 

15.  Tight  flower  bud 
3.  Summer  leaves 
7.  Full  flower 

14.  Fall  leaf  senescence 

19.  Flowers  opening 

14.  Fall    leaf  senescence 

15.  Tight  flower  bud 


ARTNOV 

100 

ARTNOV 

10 

ARTNOV 

85 

ARTNOV 

100 

ARTNOV 

14 

ARTTRI 

100 

ARTTRI 

5 

ARTTRI 

100 

ARTTRI 

100 

ATRCON 

100 

ATRCON 

65 

ATRCON 

10 

ATRCON 

100 

CHRGRE 

95 

CHRGRE 

100 

ERI0G0 

100 

ERI0G0 

15 

ERIOGO 

50 

ERIOGO 

85 

EURLAN 

20 

E URL AN 

100 
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Date 


TABLE  2  (continued) 
Vegetation  Type    Specie; 


Percent  in 
Condition 


Phonological  Condition 


Sagebrush-Greasewood  EURLAN 

6RASPI 
GUTSAR 
GUTSAR 
GUTSAR 
OPUNTI 
ORYHYM 
ORYIIYM 
ORYHYM 
SALKAL 
SALKAL 
SARVER 
SARVER 
SARVER 
SARVER 
ST I  COM 
ST I  COM 
ST I  COM 
ST  I  COM 
Juniper  AGRSMI 
AGRSMI 
AGRSMI 
ART NOV 
ARTNOV 
ARTNOV 

ARTNOV 


100 

100 

100 

5 

100 

100 

100 

100 

85 

100 

100 

100 

20 

0 

100 

100 

100 

40 

70 

15 

100 

75 

100 

20 

73 

75 


16.  Seed  stalk  elongation 
9.  Summer  dormancy 

3.  Summer  leaves 

14.  Fall  leaf  senescence 

19.  Flowers  opening 
9.  Summer  dormancy 

8.  Seed  dissemination 

9.  Summer  dormancy 

17.  Coloration  (gain) 
17.  Coloration  (gain) 

20 .  Flo  we ring  co  mp 1 e t e 
3.  Summer  leaves 

14.  Fall  leaf  senescence 

16.  Seed  stalk  elongation 
20.  Flowering  complete 

8.  Seed  dissemination 

9.  Summer  dormancy 

17.  Coloration  (gain) 

18.  Discoloration 

8.  Seed  dissemination 

16.  Seed  stalk  elongation 

17.  Coloration  (gain) 
3.  Summer  leaves 

14.  Fall  leaf  senescence 

15.  Tight  flower  bud 

16.  Seed  stalk  elongation 
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TABLE  2   (continued) 

Percent  in 
Date       Vegetation  Type     Species    Condition      Phenol oqical  Condition 


Vegetation  Type 

Species 

Condi  ti 

Juniper 

ATRNOV 

65 

n 

ATRCON 

100 

ii 

ATRCON 

55 

ii 

ATRCON 

30 

ii 

ATRCON 

100 

ii 

CHRGRE 

100 

ii 

CHRGRE 

28 

ii 

CHRGRE 

0 

ii 

CHRNAU 

100 

" 

GHRNAU 

100 

ii 

CHRNAU 

100 

H 

CRYPTA 

100 

M 

CRYPT  A 

40 

ii 

CRYPTA 

100 

ii 

CRYPTA 

100 

ii 

ERIOGO 

85 

ii 

ERIOGO 

80 

H 

GUTSAR 

100 

n 

GUTSAR 

60 

n 

GUTSAR 

15 

ii 

GUTSAR 

85 

I! 

ML  J  AM 

100 

II 

III  1.  JAM 

100 

II 

JUNOST 

100 

ti 

SITHYS 

100 

II 

SITHYS 

100 

9/27/74         Juniper        ATRNOV        65      19.  Flowers  opening 

3.  Summer  leaves 

13.  Seed  near  maturity 

14.  Fall  leaf  senescence 
16.  Seed  stalk  elongation 

3.  Summer  leaves 

14.  Fall  leaf  senescence 

16.  Seed  stalk  elongation 

3.  Summer  leaves 

8.  Seed  dissemination 

14.  Fall  leaf  senescence 

8.  Seed  dissemination 

14.  Fall  leaf  senescence 

16.  Seed  stalk  elongation 
20.  Flowering  complete 

7.  Full  flower 

14.  Fall  leaf  senescence 

3.  Summer  leaves 

7,  Full  flower 

14.  Fall  leaf  senescence 

15.  Tight  flower  bud 

8,  seed  dissemination 

17.  Coloration  (gain) 

9,  Summer  dormancy 
8,  Seed  dissemination 

17.  Coloration  (gain) 
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TABLE  2  (continued) 


Date 


Percent  in 

e 

Vegetation  Type 

Species 

Condition 

/74 

Juniper 

SOL RIG 

30 

14. 

ii 

SOL RIG 

100 

16. 

n 

SOLRIG 

60 

20. 

Shadscale 

ARTNOV 

100 

3. 

" 

ARTNOV 

98 

15. 

H 

ARTNOV 

100 

-,16. 

ii 

ARTNOV 

90 

19. 

ti 

ARTTRI 

100 

3. 

ii 

ARTTRI 

10 

14. 

ii 

ARTTRI 

100 

15. 

ii 

ARTTRI 

100 

16. 

■1 

ARTTRI 

35 

19. 

ii 

ASTSPP 

20 

8. 

n 

ASTSPP 

80 

14. 

ii 

ASTSPP 

100 

20. 

ii 

ATRCON 

100 

3. 

ii 

ATRCON 

60 

13. 

n 

ATRCON 

20 

14. 

ii 

CHRNAU 

100 

3. 

ii 

CHRNAU 

50 

7. 

ii 

CHRNAU 

45 

14. 

ii 

CHRNAU 

50 

20. 

ii 

ERIMIC 

60 

7. 

ii 

ERIMIC 

40 

13. 

ii 

ERIMIC 

20 

14. 

n 

GUTSAR 

100 

3. 

Phenological  Condition 
Fal 1  leaf  senescence 
Seed  stalk  elongation 
Flowering  complete 
Summer  leaves 
Tight  flower  bud 
Seed  stalk  elongation 
Flowers  opening 
Summer  leaves 
Fall  leaf  senescence 
Tight  flower  bud 
Seed  stalk  elongation 
Flowers  opening 
Seed  dissemination 
Fall  leaf  senescence 
Flowering  complete 
Summer  leaves 
Seed  near  maturity 
Fall  leaf  senescence 
Summer  leaves 
Full  flower 
Fall  leaf  senescence 
Flowering  complete 
Ful  flower 
Seed  near  maturity 
Fall  leaf  senescence 
Summer  leaves 
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TABLE  2  (continued) 
Date       Vegetation  Type 
9/27/74        Shadscale 


Riparian 


Percent  in 

Species 

Condition 
100 

Phenol  ocii  cal  Condi  tion 

GUTSAR 

6. 

Flower  initiation 

GUTSAR 

80 

7. 

Full  flower 

GUTSAR 

43 

14. 

Fall  leaf  senescence 

GUTSAR 

100 

15. 

Tight  flower  bud 

HALGLO 

100 

13. 

Seed  near  maturity 

HALGLO 

100 

17. 

Coloration  (gain) 

HILJAM 

100 

8. 

Seed,  dissemination 

HILJAM 

100 

9. 

Summer  dormancy 

HILJAM 

100 

17. 

Coloration  (gain) 

0 PUNT I 

100 

9. 

Summer  dormancy 

ORYHYM 

90 

8. 

Seed  dissemination 

ORYHYM 

55 

18. 

Discoloration 

SARVER 

100 

3. 

Summer  leaves 

SARVER 

75 

14. 

Fall  leaf  senescence 

SITHYS 

100 

8. 

Seed  dissemination 

SITHYS 

100 

17. 

Coloration  (gain) 

SPHCOC 

40 

18. 

Discoloration 

TETSPI 

100 

9. 

Summer  dormancy 

AGRSMF 

70 

13. 

Seed  near  maturity 

AGRSMF 

80 

17. 

Coloration  (gain) 

ARTTRI 

100 

3. 

Summer  leaves 

ARTTRI 

50 

7. 

Full  flower 

ARTTRI 

20 

14. 

Fall  leaf  senescence 

ARTTRI 

100 

16. 

Seed  stalk  elongation 

CHRNAU 

100 

3. 

Summer  leaves 
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Table  2  (continued) 

Date       Vegetation  Type     Species     Condition  Phenol ogical  Condition 

9/27/7 A  Riparian.        CHRNAU       100       7.  Full  flower 

21 .  Soft  dough  stage 

3.  Summer. leaves 

14.  Fall  leaf. senescence 

8.  Seed  dissemination 

13.  Seed  near  maturity 
17.  Coloration  (gain) 

14.  Fall  leaf  senescence 
2:  Spring  growth  (veg) 
8.  Seed  dissemination 

14.  Fall  leaf  senescence 

20.  Flowering  complete 

13.  Seed  near  maturity 

17.  Coloration  (gain) 
20.  Flowering  complete 

7.  Full  flower 

14.  Fall    leaf  senescence 

18.  Discoloration 
20.  Flowering  complete 

3/7/75  Sagebrush-Greasewood        ARTN0V  100  1.  Winter  dormancy 

1 .  Winter  dormancy 

1 .  Winter  dormancy 

1 .  Winter  dormancy 

1 .  Winter  dormancy 

1 .  Winter  dormancy 

1 .  Winter  dormancy 


Percent  in 

Species 

Condition 

CHRNAU 

100 

CHRNAU 

75 

CHRVIS 

100 

CHRVIS 

20 

ELY C IN 

80 

ELYCIN 

100 

ELYCIN 

100 

MEL0FF 

75 

SALFXI 

100 

SALE XI 

100 

SAL  EX  I 

5 

SAL EX I 

100 

SALICAL 

80 

SALKAL 

100 

SALKAL 

20 

TAMP EN 

TOO 

TAMP EN 

65 

TAMP EN 

65 

TAMPEN 

10 

ARTN0V 

100 

ARTTRI 

100 

ATRC0N 

100 

CHRGRE 

100 

GRASP  I 

100 

ORYHYM 

100 

SARVER 

100 
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TABLE    2   (continued) 
Date  Vegetation  Typo 

3/7 '/75  Sagebrush-Greasewood 

3/7/75  Juniper 


Shadscale 


Riparian 


Percent  in 

Species 

Condition 

Phenol ogical  Condition 

ST I  COM 

100       1 

.  Winter 

dormancy 

ARTNOV 

100       1 

Winter 

dormancy 

ARTNOV 

5      22 

Livestock  Utilization 

ATRCON 

100       1 

Wi  nter 

dormancy 

CHRGRE 

100       1 

Winter 

dormancy 

CHRNAU 

100       1 

.  Winter 

dormancy 

JUNOST 

100       1 

.  Winter 

dormancy 

SOLRIG 

30       2 

Spring 

growth  (veg) 

ST  I  COM 

100       1 

.  Winter 

dormancy 

ARTNOV 

100       1 

.  Winter 

dormancy 

ARTNOV 

5      22 

Livestock  utilization 

ATRCON 

100       1 

.  Winter 

Dormancy 

CHRNAU 

100       1 

.  winter 

dormancy 

ERIMIC 

100       1 

.  winter 

dormancy 

LEPWAT 

60       2 

.  spring 

growth  (veg) 

ORYHYM 

100      .  1 

.  winter 

dormancy 

SARVER 

100       1 

.  winter 

dormancy 

ST  I  COM 

100       1 

.  winter 

dormancy 

TETSPI 

100       1 

winter 

dormancy 

ARTTRI 

100       1 

.  winter 

dormancy 

CHRNAU 

100       1 

.  winter 

dormancy 

CHRVIS 

100       1 

.  winter 

dormancy 

POAPRA 

100       1 

winter 

dormancy 

POPFRE 

100       1 

winter 

dormancy 

SAL EX  I 

100       1 

.  winter 

dormancy 

TAMPEN 

100       1 

.  winter 

dormancy 
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TABLE  2  (continued) 

Date        Vegetation  Type     Species     Condi  :ion  Phenological  Condition 

2.  Spring  growth  (veg) 

2.  Spring  growth  (veg) 

2.  spring  growth  (veg 

2.  spring  growth  (veg) 

2.  spring  growth  (veg) 

2.  spring  growth  (veg) 

2.  spring  growth  (veg) 

2.  spring  growth  (veg) 

2.  spring  growth  (veg) 

1 .  winter  dormancy 

2.  spring  growth  (veg) 
2.  spring  growth  (veg) 
2.  spring  growth  (veg) 

1 .  winter  dormancy 

2.  spring  growth  (veg) 

1 .  winter  dormancy 

2.  spring  growth  (veg) 
2.  spring  growth  (veg) 
2.  spring  growth  (veg) 
2.  spring  growth  (veg) 
2.  spring  growth  (veg) 

1 .  winter  dormancy 

2,  spring  growth  (veg) 

1 ,  winter  dormancy 

2.  spring  growth  (veg) 
1 .  winter  dormancy 


Vegetation  Type 

Species 

Percent  in 
_Condi tion 

Sagebrush-Greasewood 

ARTNOV 

60 

ii 

ARTTRI 

30 

H 

ATRCON 

60 

ii 

B ROT EC 

80 

ii 

CHR6RE 

40 

ii 

E URL AN 

100 

ii 

GRASP  I 

73 

ii 

GUTSAR 

50 

ii 

SALKAL 

80 

ii 

SARVER 

63 

n 

SARVER 

23 

ii 

ST I  COM 

10 

ii 

TETSPI 

60 

Juniper 

AGRSMI 

95 

ii 

ARTNOV 

35 

ii 

ATRCON 

60 

n 

ATRCON 

35 

n 

CHRGRE 

85 

ii 

CHRNAU 

65 

ii 

ERIOGO 

80 

n 

GUTSAR 

90 

ii 

ML  J  AM 

90 

ii 

J UNO ST 

34 

H 

ORYHYM 

100 

H 

SOLRIG 

80 

Shads cale 

ARTNOV 

35 

-13- 


TABLE  2  (continued) 
Date       Vegetation  Type 
4/15/75        Shadscale 


Riparian 


5/ 14/ 75         Sagebrush-Greasewood 


Percent  in 

Species 

Condition 

ARTNOV 

40 

2. 

ARTTRI 

20 

1. 

ARTTRI 

65 

2. 

ATRCON 

50 

1. 

AT R CON 

38 

2. 

CIIRNAU 

70 

2. 

ERIMIC 

80 

2. 

GUTSAR 

85 

2. 

HI L J AM 

100 

1,. 

ORYHYM 

100 

1. 

SARVER 

70 

1. 

SARVER 

20 

2. 

SPHCOC 

80 

2. 

TETSPI 

95 

2. 

ARTTRI 

60 

1. 

ARTTRI 

40 

2. 

BROTEC 

80 

2. 

CHRNAU 

46 

2. 

POPERE 

60 

2. 

SAL  EX I 

100 

1. 

TAMP EN 

100 

1. 

ARTNOV 

100 

3. 

ARTTRI 

100 

2. 

ARTTRI 

100 

3. 

ASTRAG 

100 

5. 

Phenol ogi cal   Condi  ti  on 
spring  growth   (veg) 

winter  dormancy 
spring  growth   (veg) 
winter  dormancy 
spring   growth   (veg) 
spring  growth   (veg) 
spring  growth   (veg) 
spring  growth   (veg) 
winter  dormancy 
winter  dormancy 
winter  dormancy 
spring  growth    (veg) 
spring  growth   (veg) 
spring  growth   (veg) 
winter  dormancy 
spring  growth   (veg) 
spring  growth   (veg) 
spring  growth   (veg) 
spring  growth   (veg) 
winter  dormancy 
winter  dormancy 
summer  leaves 

spring   growth   (veg) 
summer  leaves 
leaves    (decidious) 
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TABLE  2  (continued) 

Date       Vegetation  Type 
5/14/75    Sagebrush-Greasewood 


Juniper 


Percent  in 

Species 

Condition 

AST RAG 

100 

ATRCON 

100 

ATRCON 

100 

B ROT EC 

100 

B ROT EC 

100 

CHRGRE 

100 

ERIOGO 

100 

E URL AN 

100 

EURLAN 

100 

GRASP  I 

100 

GRASP  I 

100 

GRASP  I 

100 

GUTSAR 

100 

HALGLO 

100 

ORYHYM 

100 

SALKAL 

100 

SARVER 

20 

SARVER 

100 

ST I  COM 

100 

STICOM 

100 

AGRSMI 

100 

ARTNOV 

100 

ARTNOV 

100 

ASTRAG 

100 

AST RAG 

100 

ASTRAG 

100 

ATRCON 

100 

ATRCON 

100 

CHRGRE 

100 

Phenolc gical    Condition 

7.  full   flower 

2.  spring  growth   (veg) 

3.  summer  leaves 

2.  spring  growth   (veg) 

5.  leaves    (decidious) 

5.  leaves    (decidious) 

5.  leaves    (decidious) 

2.  spring  growth    (veg) 

5.  leaves    (decidious) 
2.  spring  growth   (veg) 

6.  flower  initiation 
5.  leaves    (decidious) 
5.  leaves    (decidious) 
2.  spring  growth   (veg) 
5.  leaves    (decidious) 
2.  spring  growth   (veg) 
2.  spring  growth    (veg) 
5.  leaves    (decidious) 

2.  spring  growth   (veg) 
5.  leaves    (decidious) 
5.  leaves    (decidious) 

3,  summer  leaves 

5.  leaves    (decidious) 

2.  spring  growth    (veg) 

5.  leaves    (decidious) 

6.  flower  initiation 

3.  summer  leaves 

6.  flower  initiation 

5,  leaves  (decidious) 
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TABLE  2  (continued) 
Date  Ve^ot£^^_tv£e 

5/14/75  Juniper 


Shadscale 


Percent  in 

Species 

Condition 

CIIRNAU 

100 

5. 

CHRNAU 

100 

6. 

CRUCIF 

100 

5. 

CRUCIF 

100 

6. 

CRYPTA 

100 

5. 

CRYPTA 

100 

6. 

ERIOGO 

100 

5. 

EUPHOR 

100 

5. 

GUTSAR 

100 

5: 

HI L JAM 

100 

5. 

JUNOST 

100 

3. 

SOLRIG 

100 

5. 

SPHCOC 

100 

5. 

SPHCOC 

100 

6. 

AGRSMI 

100 

5. 

ALLIUM 

100 

5. 

ALLIUM 

100 

6. 

ARTNOV 

100 

3. 

ARTSPI 

100 

3. 

ARTSPI 

100 

6. 

ATRCON 

98 

2. 

ATRCON 

100 

3. 

ATRCON 

44 

6. 

BROTFC 

100 

5. 

CHRNAU 

100 

5. 

CRUCIF 

100 

2. 

Phenojo gj  ca  1   Con  d  i  t  i  o  n 
leaves   (decidious) 

flower  initiation 
leaves    (decidious) 
flower  initiation 
leaves    (decidious) 
flower  initiation 
leaves    (decidious) 
leaves    (decidious) 
leaves   (decidious) 
leaves    (decidious) 
summer  leaves 
leaves    (decidious) 
leaves   (decidious) 
flower  initiation 
"leaves   (decidious) 
leaves   (decidious) 
flower  initiation 
summer  leaves 
summer  leaves 
flower  initiation 
spring  growth   (veg) 
summer  leaves 
flower   initiation 
leaves    (decidious) 
leaves    (decidious) 
spring  growth   (veg) 
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TABLE  2  (continued) 
Date       Ve  cjet  at  ion  Tyj )  e 
5/14/75        Shadscale 


Riparian 


Percent:  ii 

Species 

Condi  ti  or 

CRUCIF 

100 

CRUCIF 

100 

CRUCIF 

100 

ERIMIC 

100 

GUTSAR 

100 

HILJAM 

100 

OPUNTI 

100 

ORYHYM 

100 

SARVER 

100 

SPHCOC 

100 

SPHCOC 

50 

TETSPI 

100 

TETSPI 

100 

UMBEL L 

100 

UMBEL L 

75 

AGRSMI 

100 

ARTTRI 

100 

ARTTRI 

100 

BROTEC 

100 

B ROT EC 

100 

CHRNAU 

100 

CHRVIS 

100 

CRUCIF 

100 

CRUCIF 

100 

MELOFF 

"100 

PORFRE 

100 

2. 


Phenol ogical  Condi ti on 
spring  growth  (veg) 


5. 

leaves 

(decidious ) 

6. 

flower 

initiation 

5. 

leaves 

(decidious ) 

5. 

leaves 

(decidious) 

5. 

leaves 

(decidious) 

9. 

summer 

dormancy 

5. 

leaves 

(decidious) 

5. 

leaves 

(decidious) 

5. 

leaves 

decidious) 

6. 

flower 

initiation 

5. 

leaves 

(decidious) 

6. 

flower 

initiation 

5. 

leaves 

(decidious) 

6. 

flower 

initiation 

5. 

leaves 

(decidious ) 

2. 

spring 

growth  (veg) 

3. 

summer 

leaves 

5. 

leaves 

(decidious) 

6. 

flower 

ini  tiation 

5. 

leaves 

(decidious) 

5. 

leaves 

(decidious) 

5. 

leaves 

(decidious) 

6. 

flower 

initiation 

5. 

leaves 

(decidious) 

5. 

leaves 

(decidious) 
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TABLE  2   (con tinned) 
Me       Vegetation  Tv^p 

Riparian 


5/14/75 


6/25/75   Sagebrush-Greasewood 


Juniper 


Species 

POP PRE 

SALEX1 

SALKAL 

ARTNOV 

ARTTRI 

ARTTRI 

ATRCON 

BROTEC 

CHRGRE 

CLELUT 

ERIOGO 

E URL AN 

GRASP I 

GRASPI 

GUTSAR 

OPUNTI 

ORYIIYM 

SALKAL 

SARVER 

STICOM 

AGRSMI 

AGRSMI 

ARTNOV 

AST RAG 

ASTRAG 

ASTSPP 


Percent  in 
^Condition 

100 

6 

100 

1 

100 

5 

100 

16 

50 

10. 

75 

16. 

100 

10. 

100 

9. 

100 

10. 

100 

7. 

100 

2. 

100 

10. 

60 

7. 

90 

10. 

100 

10. 

100 

13. 

100 

13. 

100 

9. 

100 

10. 

100 

13. 

100 

2. 

100 

13. 

97 

16. 

60 

10.  . 

100 

13.  < 

100 

7.   1 

PhetTDlogical  Condi tinn 

•  flower  initiation 

•  winter  dormancy 

•  leaves  (decidious) 
■  seed  stalk  elongation 

summer  re  growth 
seed  stalk  elongation 
■  summer  re growth 
summer  dormancy 
summer  regrowth 
full  flower 
spring  growth  (veg) 
summer  regrowth 
full  flower 
summer  regrowth 
summer  regrowth 
seed  near  maturity 
seed  near  maturity 
summer  dormancy 
summer  regrowth 
seed  near  maturity 
spring  growth  (veg) 
seed  near  maturity 
seed  stalk  elongation 
summer  regrowth 
seed  near  maturity 
Pull  flower 


r-  ■—-  *~T*w»t*#p 
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Date 

TABLE  2   (continued) 
Vegetation  Typ_o 

Species 

Percent  in 
Condi  tion 

6/25/75 

Junipe) 

AT R CON 

100 

ii 

CHRGRE 

100 

ii 

CHRNAU 

100 

ii 

CHRNAU 

100 

■1 

ERIOGO 

ERIOGO 

100 
100 

ii 

GUTSAR 

100 

ii 

HILJAM 
JUNOST 

100 
100 

ii 

JUNOST 

100 

ii 
ii 
ii 

JUNOST 
ORYHYM 

SOL  RIG 

100 
100 

100 

Shadsca1 

e 

ARTNOV 

83 

n 

ARTTRI 

100 

ii 

ATRCON 

100 

n 

BROTEC 

100 

ii 

CHRNAU 

100 

ii 

ERIMIC 

100 

ii 

ERIOGO 

100 

ii 

GUTSAR 

100 

ii 

GUTSAR 

100 

n 

II I L  JAM 

75 

n 

OPUNTI 

100 

ii 

ORYHYM 

100 

ii 

SARVER 

100 

Phenol ogical  Condition 

10.  summer  re growth 

10.  summer  re growth 

7.  full  flower 

10.  summer  re growth 

2.  spring  growth  (veg) 
7.  full  flower 

10.  summer  regrowth 

13.  seed  near  maturity 

9.  summer  dormancy 

10.  summer  regrowth 

13.  seed  near  maturity 

13.  seed  near  maturity 

7.  full  flower 

3.  summer  leaves 
3.  summer  leaves 
9.  summer  dormancy 
9.  summer  dormancy 
9.  summer  dormancy 
9.  summer  dormancy 
9.  summer  dormancy 
9.  summer  dormancy 
3.  summer  leaves 

3.  summer  leaves 

9.  summer  dormancy 

3.  summer  leaves 

9.  summer  dormancy 
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TABLE  2  (continued) 
Date        Vegetation  type 
6/25/75       Shadscale 
Riparian 


8/1 


/75         Sagebrush-Greasewood 


Percent  in 

Species 

Condition 

TETSPI 

100 

9. 

AGRSMI 

100 

10. 

B ROT EC 

100 

9. 

CHRNAU 

100 

10. 

CHRVIS 

100 

10. 

MELOFF 

100 

10. 

POPFRE 

100 

10. 

SAL EX I 

100 

10. 

ST I  COM 

100 

10. 

TAMP EN 

100 

10. 

ARTNOV 

100 

9. 

ARTTRI 

100 

9. 

AST RAG 

100 

9. 

ASTSPP 

90 

7. 

ATRCON 

100 

9. 

BROTEC 

100 

9. 

CHRGRE 

50 

7. 

CHRGRE 

100 

19. 

CLELUT 

100 

20. 

ERIOGO 

100 

7. 

ERIOGO 

100 

14. 

GRASPI 

100 

14. 

GUTSAR 

80 

7. 

OPUNTI 

100 

9. 

ORYHYM 

100 

8. 

SALKAL 

100 

9. 

Phenol ogical    Condition 
summer  dormancy 
summer  re growth 
summer  dormancy 
summer  re growth 
summer  re growth 
summer  re growth 
summer  re growth 
summer  re growth 
summer  re growth 
summer  re  growth 
summer  dormancy 
summer  dormancy 
summer  dormancy 
full    flower 
summer  dormancy 
summer  dormancy 
full    flower 
flowers  opening 
flowering  complete 
full    flower 
fall    leaf  senescence 
fall    leaf  senescence 
full   flower 
summer  dormancy 
seed  dissemination 
summer  dormancy 
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TABLE 2   (continued) 
Date  Vegetation  Type 

8/18/75        Sagebrush-Greasewood 


Juniper 


Shadscale 


Percent  in 

• 

Speciies 

Condition 

Phenol ooical  Condition 

SARVER 

100 

8. 

seed  dissemination 

SARVER 

100 

9. 

summer  dormancy 

ST I  COM 

100 

8. 

seed  dissemination 

AGRSMI 

100 

13. 

seed  near  maturity 

ARTNOV 

100 

0 

summer  dormancy 

AST  RAG 

100 

8. 

seed  dissemination 

ASTSPP 

100 

20. 

flowering  complete 

ATRCON 

100 

9. 

summer  dormancy 

CHRGRE 

100 

7. 

full  flower 

CHRNAU 

100 

7. 

full  flower 

CHRNAU 

100 

9. 

summer  dormancy 

CRYPTA 

100 

9. 

summer  dormancy 

ERIOGO 

,90 

7. 

full  flower 

HILJAM 

100 

8. 

seed  dissemination 

JUNOST 

100 

9. 

summer  dormancy 

ORYHYM 

.90 

8. 

seed  dissemination 

SOL  RIG 

100 

7. 

full  flower 

ARTNOV 

100 

9. 

summer  dormancy 

ARTTRI 

100 

9. 

summer  dormancy 

ASTSPP 

88 

20. 

flowering  complete 

ATRCON 

100 

9. 

summer  dormancy 

BROTEC 

100 

9. 

summer  dormancy 

CHRNAU 

100 

6. 

flower  initiation 

ERIMIC 

90 

6. 

flower  initiation 

ERIOGO 

100 

8. 

seed  dissemination 

ERIOGO 

100 

9. 

summer  dormancy 
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TABLE  2   (continued) 
Date  Vegetation  Type 

8/18/75  Shads cale 


Riparian 


10/25/75    Sagebrush-Greasewood 


Percent  in 

Species 

Condition 

GUTSAR 

100 

9. 

HALGLO 

100 

3. 

HILJAM 

100 

8. 

OPUNTI 

100 

9. 

ORYIIYM 

100 

8. 

SARVER 

100 

9. 

SITHYS 

100 

9. 

TETSPI 

100 

9. 

AGRSI4I 

100 

13. 

BROTEC 

100 

9. 

CHRVIS 

100 

9. 

CRYPT A 

100 

7. 

MELOFF 

100 

10. 

POPFRE 

100 

5. 

SALEXI 

100 

10. 

STICOM 

100 

10. 

TAMPEN 

100 

9. 

TAMPEN 

100 

10. 

ARTNOV 

100 

1. 

ARTTRI 

100 

1. 

ARTTRI 

100 

14. 

ATRCON 

100 

14. 

BROTEC 

100 

1. 

CHRGRE 

100 

1. 

ERIGER 

100 

1. 

GRASP1 

100 

1, 

Phenol  or)  ical  Condition 

summer  dormancy 
summer  leaves 
seed  dissemination 
summer  dormancy 
seed  dissemination 
summer  dormancy 
summer  dormancy 
summer  dormancy 
seed  near  maturity 
summer  dormancy 
summer  dormancy 
full  flower 
summer  re growth 
leaves  (decidious) 
summer  re growth 
summer  re growth 
summer  dormancy 
summer  re growth 
winter  dormancy 
winter  dormancy 
Fall  leaf  senescence 
fall  leaf  senescence 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
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TABLE  2  (continued) 
Date 


Percent  in 

Vegetation 

Type 

Species 

GUTSAR 

Condition 

100                 1 

Phenol  ogical    Condition 

lebrush-greasewood 

.     winter 

dormancy 

n 

ORYHYM 

100                 1 

winter 

dormancy 

ii 

SALKAL 

0                 1 

.     winter 

dormancy 

n 

SARVER 

100                 1 

.     winter 

dormancy 

ii 

ST I  COM 

100                 1 

.     winter 

dormancy 

Juniper 

AGRSMI 

100 

.     winter 

dormancy 

n 

ARTNOV 

100 

.     winter 

dormancy 

ii 

ARTNOV 

50                 i 

J.     seed  d" 

sseini  nation 

H 

ASTRAG 

100 

'.     winter 

dormancy 

M 

ASTSPP 

100 

.     winter 

dormancy 

ii 

ATRCON 

100 

winter 

dormancy 

ii 

CHRGRE 

100 

.     winter 

dormancy 

ii 

CHRNAU 

100 

.     winter 

dormancy 

n 

ERIOGO 

100 

.     wi  n  te  r 

dormancy 

" 

EURLAN 

100 

1.     winter 

dormancy 

ii 

GUTSAR 

100 

1.     winter 

dormancy 

ii 

HI LOAM 

100 

1.     winter 

dormancy 

ii 

JUNOST 

100 

I.     winter 

dormancy 

n 

ORYHYM 

100 

1.     winter 

dormancy 

ii 

SOLRIG 

100 

1.     winter 

dormancy 

Shadsca" 

e 

ARTNOV 

100 

1.     winter 

dormancy 

ii 

ARTNOV 

50 

3.     seed  d 

is  semi  nation 

ii 

ARTTRI 

83 

t.     winter 

dormancy 

ii 

ARTTRI 

50 

B.      seed  d 

issemi nation 

H 

ASTSPP 

100 

1 .     winter 

dormancy 

ii 

ATRCON 

50 

1.     winter 

dormancy 
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TABLE  2  (continued) 
Date        Vegetation  Type 
10/25/75        Shadscale 


Riparian 


Percent  in 

Species 

Conch"  tion 

AT R CO I J 

90 

B ROT EC 

100 

CHRGRE 

100 

ERIOGO 

100 

GUTSAR 

100 

HILJAM 

100 

OPUNT I 

100 

ORYIIYii 

100 

SARVER 

100 

ST I  COM 

100 

TETGLA 

100 

AGROPY 

20 

ARTTRI 

100 

BROTEC 

100 

CHRNAU 

100 

CHRNAU 

80 

CHRNAU 

100 

CHRVIS 

100 

POPFRE 

100 

SALEXI 

90 

SALKAL 

100 

TAMP EN 

100 

Phenol  oin'cal  Condition 
14.  Fall  leaf  senescence 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
winter  dormancy 
4.  fall  leaf  senescence 
20.  flowering  complete 
4.  fall  leaf  senescence 
4.  fall  leaf  senescence 
4.  fall  leaf  senescence 
.  winter  dormancy 
winter  dormancy 


I 


3   3 
n  3 


